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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

2UOOEUa
Th€@oast Puamrd Security Catanepr 6B6&M poogrcgmire t}
pol ar icebreakers, to be followed years from nov

pol ar i clTehter eColkaesrits .Guard esti mat est hhriheeaa v Pt @bl @r oc
icebreakers éas. 81, 083bofmdr Btitod fbiirddti onhi p, $792 n
second ship, and $788 million for$2,h&19 hmirldl isdin g
(i .e., about $2.6 bilt he o s&piopWiiohndeorft htohsee tfoitgaulr eps
cost is $746 million for the first ship, $544 mi
third ship, forshti ghiaciblisdieirg M@ st i mat ®WbBl.l,i arb)o.ut

On April 23, 20M88vyythet €EgnateGh@redgCamr ©f ame f o
awarded ma | ¥7du¥erddcnec e-ht comet ract for the detail de

construction (DD&C) of the first PS&LrdoowlAdedalt e
by Singapore Technologies (ST) Entghmeeri mdustvViTy F
t eams otmpaltor t he DDRICe cfointgtacRSC i s scheduled to
2021 and be delivered inn2DBdest hboghct hk DD&ENT
earlier delivery.

TheD&Contract in
exercised, t he t

cludes options for building the

otal wvalue of the contract woul c
billidn)ur®lse of $745.9 mil loindmmearsd &pIr,wdsdtzsed mi | |
hey do not i ncl uédeurtnhies hceads te)qoufi vpohebeoudi r phfmEeFnEt f o r
he ships that the government purr cihmacsoersp aarnadt itcdre r
nt o tolre gsolviepr n mman a pe& mMemtamc os tgn.veWhpare g&RREn and
anagement costs ar e prnoccuwrdeemldnto hetitbet fwicreast P &a@t
$95Mi I i on and $940 milpr oanyrcamdmte irehitmeR$IC est i m;
program i s about $2.95 billion.

ThRS@rogram has r%l,el 34.d6 amitloltiad n o(fni . per.o c uarbeonuet n t$
fundihmgpugh, FiYROIlWdi ng $300 miNalvGyoe hpmgbui dddnt hr c
account in FYZIthl7 Comdt Hp¥Goplldd.ed FY2020 budget re

t
t
i
m

mil liinoprocur efmemtt faanRIS@Qgprogramt hehiPSKE i s enoug
pr ogaFarm 0g200v e r p me grhaanmma g € me hhte cCoosat$st. FGU2a0r1ld9 budget

submi ssion had projected that a total of $125 mi
for the PSC program in FY2020.

The operational U. Surpemadiysteboéakneghthegt pol a
Pol arrarbd acdne mé diebbmte@makliledgm adodil airndb®tBo0ast Guard

has a second heRolyanProdeamn Boedenfefakread any engi ne ¢
in June 2010 opred alh a o nlddoel miramaBi Atalhreem$.«ea ed ser vi ce

1976 and 1978, respectively, and ayeamosvemweilde be
| i vflehse. Coas s C@FPwdmdgasSa@aasource of &Sphae Pantrs for
operational

| ssues for EBSfgogsamibnméivhdéher to approve, reje
t he CoalsFtyY2@p2800 d ur e mernd g ff amtdti mMegwipe tolyeramt o use a

contract with opti omps odnhrea;sbhleopchke rb utyo ccoonnttriancute tpc
at | east psoeomeenotf ftohneB 66 gp rtolgrrcaumg h &t tseh i wadbwy | di ng
accotuemachni cal, schedul e, aamwhceotshte rr itsok pirno ctuhree PhS
medi um pol ar icebreakers to a common basic desic
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

( OUUOEUEUDOO
This report provides backgroundei iPfodramatSiecmurandqg
(PSC) Pt bQ@oraasmt Gpuagdam for acquiriTrhgg P& pol ar
program has received a tot al of $1,034.6 millior
throughTR¥2Cb>8&t pGowpowded FY2020 budget requests
procur ement tfhuendPiShGy pfroogr am, FWRIOQHD ips ogmaugh t o
management costs
The issue for Congress i s tvhheemAhreir SHErg2taipPMT ov e, 1 ¢
procur e merndq U aighfdS fhagp r,o garnadm mor e generally, whett
reject, or moddofvye pthhheh r C gparsotc uGu anrgd n@avn pwe 1 i ce b
decisions on tiCoasisSueardof lud cdaeh igCeocalis g & iiudamedyt s ,
r

f ar nmmiistsss ojmesl,a and the U.S. shipbuilding in

For a brief discussGromatoflLdhes$CSiSEHRQIGLBauleerdga,r at ee
CRS repoaagquwiasfietrgspmearpaolse cutter stAhot heheCRBast G
report provides an overview?of various issues I ¢

| EEOT UOUOE

~ -

, DPUOD QMO w426 w/ OOEUW( EI EUI EOI UU
20EUUUOUVUaw#U0UDPI VWEOEwW, PUUDOOU
The permanent tshhhae u€C eal thpaGiu dadrdyd) . d3did.e $ at e s

t hat ambhgnagshhee rCo a qte mplhaarsdide kmalldlem,) est abl i sh, m
and epemwat h due regard to the requirements of n;:

LFHEUHDNLQJ BIhFdLOLwd ElMe facilities for the promotl
high seas and waters subjectanfutdheanpurtiegdi cti or
i nternational agreement s, devFHEEWHONLEBINDELOISWL HMWnE
under, and over waters other than the high seas
St at.®s 0

I n additionof Sehéei Bomé8éB&8hd)ISeRuUMPEHALYR A7 of 2002
Novemb2o®2he | awt abhitshed the Department of Hom
transferred the Coast Guard frédmetbefDepar thent
speamifsisd ons for(otheefonsteGuad@tblast ahet €Coast
mi s s, oinmsJtl hued i nmi g8i scieo o paffr at i ons.

1 CRS Report R4256TCoast Guard Cutter Procurement: Background and Issues for Congrg&onald O'Rourke
2 CRS Report R4115% hanges in the Arctic: Background and Issues for Congoessdinated by Ronald O'Rourtke

314 U.S.C. 102(4) and 102(5), respectively. This statute was previously 14 U.S.C. 2; it was renumbered as 14 U.S.C.
102 by Section 103 of tHerank LoBiondo Coast Guard Authorization Act of 2q$8 140P.L. 115282 of December
4, 2018). (Title | ofP.L. 115282, consisting of Sections 10124, specified a general reorganization of Title 14.)

4The 11 missions set forth in Section 888(a) are marine safety; search and rescue; aids to navigation; living marine
resources (fisheries law enforcement); marine environmentakfiooteice operations; ports, waterways and coastal
security; drug interdiction; migrant interdiction; defense readiness; other law enforcement.
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, UOUDXx Ol w; BUuwpOOUwE@ET EUI EODPO
The Coa®t pularddmebrsebakpdg hayeakiul ti nfit haiton cut
conducvtari ebypeo fthoaodiasarrdel d toeseat nt udda hegaa €tr s by
Guak dgeper pctustetlUe ISs . pol ar conduepedat nohsarge part

Gua® dpol ar s uwcmpPofetatklee sCewast Swuatr dT breglodns §sBons.
pol ar icebreakers can be summarized as foll ows:

x conducting and supporting scientific researc

x defending U.S. sovereignty U.rBrtetseenkrecti c by |
i W.S. territbeinégwahbhpers in

x defending other U.S. ineeomrsesmisciimnpelast segi
waters thheaUeSwiékhechusi ve economic zone ( EI
X monitoring sea traffic in the Arctic, i ncl udi
and

x conducting other typical Coasdueualralwmi ssi on
enf orcement , and protection of marine resour
territorial wdters north of Al aska.

/| OOEUwp- OU0w) UU0w UEUPEAwW. xI UEUPOOU
e

The Coa&t |l Gugedi cebreakers ar call ederpsol ar i cel
because they perform missions i rsupmihaht itohnealAr ct i ¢
Science Foundation (bM3HMH) prodsaeadahgti @antsii gint if e £ ainn
portion of U.S. pol ar icebreaker operations.

Supporti mg cMSH nr efdmec ulspeesa food imicaagn u al cmil $ £ido n
Operati on (DxDefppo Fbhreeazk t hs @aceh sortasheDu@gpl vy

Mc Mur do Stati on, the | arge U. S. Antarctic re
S onud |, near thdhRo<Loalst e Gtal ldfr,.s tSahtee sC Gahsatt | Gu ar
currently operati otfisape rmdesaotyhtehel amwhiminebpbakeh
sout hern hemibyph&riegsummermn]leano Netaektacd Fasoppl

sear
d
g

Mc Mur do Station. When RdlearmeStasaros ftish déematdelc&] t
in order to complete critical maintenance and pr
dry dechkacktt o Ancayaclce ircesflereatristk rithlsseed ff .t he maxi mu
thickness of the ice to be broken, t he annual M c
greatest icebreaking challenge for U.S. polar ic
its own isdghhridakiamg chall engdéef €Coa@t InBdpwldar i c

5 Cutters are commissioned Coast Guard vessels greater than 65 feet in length.

6 For a list of the 11 missionsee footnotd. The two statutory missions not supported by polar ice operations are
illegal drug interdiction and undocumented migrant interdictipepartment of Homeland SecuriBolar Icebreaking
Recapitalization Project Mission Need Statement, Versigraproved by DHS June 28, 2013, p. 10.)

‘"This passage, beginning with fAThe rol es aodfwaslater 0 ori gi nat ec
transferred by the Government Accountability Office (GAO) with minor changésternment Accountability

Office, Coast Guard[:]Efforts to Identify Arctic Requirements Are Ongoing, but More Communication about Agency

Planning Efforts Would 8 Beneficial GAO-10-870, September 2010, 53.

SNyxoLyno Cangemi, fCoast Guard | cebreaker Crew Completes S
Domain Depends [ si c] DJIDS (Beferse Yisud imformagiion DiatlibutionaSiys) ©ctobed

19, 2018.
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

pol ar i Hde@fF wsplard,somesat odbnatstime in the Arctic
activities and performing other operations.

Al t hough diomiamrdstoengls mate change, observers gen
devel opment wil|l not eliminate the need for U.S.
increase mission demands nfisfh nelmdémr Even whehet at
signiifeceomad areas i n theni molodinMmenod gaironisc,e acnodu ldd |
coming years to increased commerci al ship, crui s
as increased explorati orrfcdtaiccioti ¥ e antdh att heoulraéd sroa
increased |l evels of supppopticblraml posiaceecwhtente
froeemn actually stil . PChhaarvgei nsgo niec ea nooaumdi toifonscei n A

have made the McMuode céaaupehyi mgs si aecem2000.
The Coa&Gt sGuate@eégy document for the Arctic regior

firtThe United States must have adequate icebreakin
fundament al u n dgei rosnt aannddi nbgt rsd f@tviolAl €uN e Eoino,N mMu st al sc
a strategic investment in icebreaking capabilit.y
| ot @ O'm.

"JUUIl OUw4626w/ OOEUwW( EI EUIl EOI UU
The operational U.S. podmgi dtce bafe akrnengh dd wye tp cclua
Pol arn @malr one medi Hepadollmra ®daiethit e®tkiees Coast Guar

has a second heRolyarmProlSeay Boeakrveakersuffered an el
in June 20@80nandpbaatbesaal since then.

Pol ar ®Bwmbharen$eaed service in 1976 and 1978, res
beyond their o¢ryiegirnaslelrivhiéecreC@aismeedsGB&r d i n recent
invested millions adfr,daalnlda resx tteaPdovtahreh Sstuedrr,vai scecp | i
result oifnragges &temadteirp dlascomrdieritth®ml ess become i
fragile, i Dumnatagpruec a rdesdogmd sotiicrileumtd o St a,t i on i n Ant
shi pbpuirpdmeerguent |l y breaks, andP®eipprceamenftisr é or
many of&Gthempbnpnts are no | onger Pcodname rSctiaarl | y &

oper athieo rCala,sitd GRsailrrglga sS e@a sroaiplcep@me st

For additional background information on current
seRSSHQGL[ $

11 gUPUI Ew- UOET UUwOIiOW41a)2 6 w/ OOEUwW( ET EUI |
For background information on red3$SB5H@GLNh¥WmMber s ¢

9 For more on changes in the Arctic due to diminishment of Arctic iceCBSReport R4115% hanges in the Arctic:

Background and Issues for Congressordinated by Ronald O'Rourke

10 National Research Counciplar Icebreakers in a Changing World, An Assessment of U.S. N&asdhkington,

2007, pp. 67, 14, 63.

11 United States Coast Guard Arctic Strategyashington, May 2013, p. 35; accessed May 24, 2013, at
http://www.uscg.mildeniorleadershiffOCSLCG_Arctic_Strategy.pdf

2see, for exampl e, Ri ¢ h a+vehrORISmthild of tveeUeSt Militarnelustad g | ect ed 4 3

Co mp | LexAngeles Times August 2, 2019; Mel ody Schreiber, fAThe Only
Fire Returnni ndArcficiTaday AvMidgracthc t24 ,c a2 ®1 9 ; Calvin Biesecker, AFir e
Aging, and Only, Heavy IcebreakeDefense DailyMarch 1, 2019.
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"OEUUwW&UEUEwW/ OOEVUwW2il EVUPUaw" UUUI Uwae/ 2"

YI UYDI b

The PSC program was itniRY2atledd Huwudgeite sCwhamits sGuarr ,c
the acquisition ofbrteharkeeer sne it oh ebaev yf opldloawe di cyeear s
acquisition of wup to three new medium polar i cetl
construction of the fi286BAhdewakhkeavy ploltar iseelbi e

/| UOT UEQuw- EOI

TheRS@rgaoa am was previously known afhamgi pgl ahei cel
progeg amame to the PSC program is intend@®d to cal
pol ar i cebrae avkaerrise tpye roffornm ssi onsojtuesitat i ng t o nat
i cebr BAalkti ngudghlh inow called the PSC program, many
C 0 nv e nmaeyn cceotnd i rneufeer t o it as the polar icebreak:¢
"OEUUw& BFEE(OUI TUEUI Ew/ UOT UEOQw. I 1 PET wop(/ . K

The PSC program i s nNaanvayg eldn theyg raa tGeoda sPir oGuraarnd Of f i
aim in estt®PWaisshiongpgerimét theprNauyemenshaédesti ps a:
with the Coast Guard so as toolsel metele dCd s td eGu ¢
proculP®Cg he

/| EUI O0w#1 UPT Ow xxUOEEI
The PSC program is using the parent design apprc
based on iare badsaskitegrm.g A key aim in usinfudene pare
cost , schedul e, and technical ri sk in the PSC pr
/| UOT UEQW2ET T EUOI

The PSCd&prsocghreadul e cal |l s

f or -ndoentihv eirntnegr vt ahles ,t harte
of the tshifr#&#YQRO2bt, e @ YMA0FY2026

, respectively.
/ UGEUUI 60 60w" OU
As s hoWwWEQHM he Coast Guard estimates the total p

pol ar icebreakers as $1 0039 fmrl tihenf(irse. shalpouct
second ship, and $788 million for the third shiprg
(i .e., about $2.6 7TDEOH wdn)n. tAs sel §d @upmven iibrhe s
of the total procurement cost is $746 million fc
and $535 million for the hhpbdsi bcboespt, offo r$ 1la 8c2o5mbn
(i .e., abolhe$dhidp baudd@angt.cost for the first sh
with options for the second and third ships that
contr acot42t.o08 $ii | i on (i.e., about $1.9 billion).
BSee, forexampl8en Werner and Sam LaGrone, fiCoast Guard Renames N
Cu t t USN| NewsSeptember 27,2018.ee al so Sydney J. Freedberg Jr ., AWith F
Puskts I cebreaker As 6Pol ar Security Cutter, 60 Breaking Defe
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Table 1. Estimated PSC Procurement Cost s
In millions of theryear dollars

Cost element 1st PSC 2nd PSC 3rd PSC Total

Target contract price 746 544 535 1,825
Program costs (including GFE) 213 165 168 546
Postdelivery costs 45 a7 48 140
Costs for NavyType, NavyOwned (NTNO) equipment 35 36 37 108
TOTAL 1,039 792 788 2,619

Source: U.S. Navy information papen PSCprogram undated, received from Navy Office of Legislative
Affairs, Juné4, 2019.

Notes: Target contract price includedetail desigrgonstruction, and long leatime materials (LLTM), and does

not reflect potential costs rising to the contract ceiling pri€¥E is governmesfurnished equipmert

equipment that the governméprocures and then provides to the shipbuilder for installation on the ship.

NTNO equipment is GFE that the Navy providésuch as combat weapons systems, sensors and

communicationgquipment and suppliésfor meeting Coast GuardNavy naval operational capbties wartime

readiness requirements. (For additional discussion, see Coast Guard Commandant Instruction (COMDTINST)

7100.2G, May 16, 2013, accessed June 24, 20hfipat//media.defense.gov/2017/Mar/15/20017 16846/
1/0/C1_7100_2G.PDFThe Navy information paper states thptogram costs, postlelivery costs, and NTNO

costswere taken from the Program Life Cycle Cost Estimate (PLCCE)veere in the process of biag updated

EDVHG RQ WKH FRQWUDFW DzZDUG WKH FRQWUDFWRU:V VFKHGXOH DQG UHI

/| UOT UEOQw»UOEDOI

The PSC program received about $359.6 million ir
including $300 mil | i @n sphrddpvbigdi ehdc ctohurna u g hwhti ceh N asv y
DOB budget) and $59.6 milli@®npprocwircened nt hracww@h n

(which is part of the DBBH&]t mewnd g eeotf) . HoTmed amM2 (Bleq
Approprcat { DneHAJoORRAL 61 6February @d&n 2019) pr
additional $6P/BErnoigirlermom ghott hish @oastur @mamd accou
i 2

including $20 million for the procurement of | or
in the ThhreodPrS&Cm.pr ogram has thus received a tot al
billioo)jemanprdbaondinghehCoagGhpeEwdpdded FY2020 buc
reqguests $35 million in procurement fame&i ng for
PSC préFgrr2a0g2o0v er pme gmamage meAds <lheWWERKHN t he

Coast GGUWFarr2Zdd 19 budget submission had projected t
procurement funding would be requested for the F

For additional background infor 8SHQGLp& funding
" OO0UBE
On April
awar ded m
construct.i
by Singapo
teams t hat

U&
23, 20N®@OVvVynht egr badt PGwoegrRdSnC frfoigcreani or t
| $ 7 ofr. Gcner e-it r mecontract for the detail

on (DD&C) of the first PSC to VT Halte

re )TeErhgiond egriiersg.( SMT Hal ter was the | e

compet e;d tflbe dthhkee rDDt&W o choonldIdieamcgte m epor t
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

Shipyards of Lockport, Louisianaf ®hdladpaphhar g
Fiamt M&nri net toef Mébarriindee,t t e, WI

The first PSC is scheduled to begin constructior
DD&C contract includes findhei &®D&Cncentiraes 1iaocl
options f ogedaund damdg ttthierd PSCs. I f these option
the contract would increase t®THe,f9i4ur8e anidfl i Hh4
million and $1, 942. 8 GGmiclolsitosn, ctohveeyr dtorsean osbH iipnbcul iuldc
goverfimemi shed equi pment (GFE), which is equi pme
purchases and then provides to the shipbuilder f
progmamagement costs.

21 bxw#1 UDT O
JLIXUHLIXUH aghdXWHh dw mee deorfi ngT GHadletseirgn Amr t he PS(
April 25, 2019, fhree Lo arse p Grutar st atnals Ntalwgt sai d VT

winning design for tRPSGheat Pobareseeadstagl ICuthree
requi miememhes shiof os P&E@ieDig't ami on

Figure 1.Rendering of VT Halter Design for PSC

Source: ,O00XVWUDWLRQ DFFRP SPORAVER Y ToHxRer NiatibeR®uitl New Coast Guard

Icebreakerp 861, 1HZV $SULO XSGDWHG $SULO AHH FDSWLRQ WR W
DUWLVW:-V UHQGHULQJ RI 97 +DOWHU ODULQH:-V ZLQQLQJ ELG IRU WKH 8 6 &
Marine image uskwith permission p

14 fMississippiShipyardGets $746MContract forlcebreaker Associated Pres#\pril 23, 2019.

’See Naval Sea Systems Command, fPoltal SpeuNatiyoiCds tAarctCion
Capabilities, o April 2 3, 2019; Depart ment -03¢l19)samh ens e, AiCcon
LaGrone, AVT Halter Mar i ne t SNBNeivdApril 2R,2019; Waria Arment&duar d | cebr e
AU. S.s OFidrest heavy | cebreaking Vessel in Decades, as Rival :
23, 2019; AMi ssissippi Shipyard Gets $746M Contract for |Ic
Rich Abott, APol ar Hrcedhelak eRe Mi inmeme Mteet sHa&fensencent i ves F

Daily, April 25, 2019.
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

Figure 2. Rendering of VT Halter Design for PSC

Source: lllustration posted by Robert A. Socha, Senior Vice President, VT Halter Madnessed May 6, 2019,
at https://www.linkedin.com/feed/update/urn:li:activity:6526621529113976832

A May 7, 2019, press release fwomcYWT VHaHBét eabol
updated on May 29 t of oprr otvhied efd eds licgdrrorapst adei esdpfl i agcuernmee
the fall owing

VT Halter Marine is teamed with Technology Associates, Inc. [TAI] as the ship designer

and, for over two years, has participated in the
Industry StudyThe ship design is an evolution from the m:
icebreaker] currently in design and construction; the team has worked rigorously to

demonstrate its maturity and reliability. During the study, TAI incrementally adjusted the

designand conducted a series of five ship model tank tests to optimize the design. The

vessels are 460 feet in length with a beam of 88 feet overall, a full load displacement of

approximately 22,900 long tons at delivery. The propulsion will be diesel electoiea

45,200 horse powemd readily capable of breaking ice between six to eight feet thick. The

vessel willaccommodate 186 personnel comfortably for an extended endurance of 90 days.

In addition to TAI, VT Halter Marine has teamed with ABB/Trident Marfor its Azipod
propulsion syster, Raytheon for command and control systems integration, Caterpillar
for the main engines, Jamestown Metal Marine for joiner package, and Bronswerk for the
HVAC system. The program is scheduled to bring an additionas&i0€d craftsman and

staff to the Mississipghased shipyartf

The German icebreaker &e girgemns Foafedrrer@Gddegtao liln VT
spelPbédr 9¥ier nbdilng bui | t Pacsl a rhsetGes némacanr e neenrtt pfod ra r
research and supply icebreakefolshkeMayl B, 2019, p!

17 ABB is ASEA Brown Boverj a multinational corporation headquartered in Zurich, Switzerland, that is, among other

things, a leading maker of electdicive propulsion systems for ships. (ASEA is an acronymifionanna Svenska

Elektriska Aktiebolagefi.e., General Swedish Electal Limited Companly which merged with Brown, Boveri & Cie

[BBC] in 1988 to create ABB.) Azipod is ABBO6s term for its

BYT Halter press release, AVT Halter Ma720Weupdateddviayde d t he US
29, accessed June 12, 201%tHh://vthm.com/wpcontent/uploads/2019/05/PreRglease USCE®SC_Singapore
ExchangeFINAL_updatedMay29.pdf The ori gi nal (May 7) version of the press
load displacement at delivery would be approximately 33,000 tons.

19 polarsternis the German word for Polar Sfac o i nci dent al | y, the same name as the U
heavy polar icebreaker.
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was designed by Ger many 6%8andhbeipg bibtdogGegman & Consul t (

shipbuilder HDW2*

VT Halterds teammates on the P3¢ates, mnc.l ude ship de
(TAI'), which has been involved in the design for
modi fications?o in a number of arRermld t o me et Co
Baczkowski, president and CEO of VT Halter Matisaid. The team went throligsix

design spirals to refine the design and the major modifications include changes in the hull

form to enhance the shipbdbs icebreaking capabili't
propulsors and sensors, habitability improvements for comfort particiaolyen water,

easier access to different areas of the ship, and

Raytheon [RTN] is the integrator for C5I capabiliffesn the ship and the main engines
will be supplied by Caterpillar [CAT]. Switzerlarithsed ABBand Netherlandbased
Trident are supplying the Azipod propulsion system, Flehdsed Jamestown Metal
Marine is supplying the joiner package, and Netherldrad®d Bronswerk the heating,
ventilation and cooling systefA.

Figure 3.Rendering of VT Halter Design for PSC

Source: 97 +DOWHU SUHVV UHOHDVH "97 +DOWHU ODULQH $ZRUGHG WKH 86&* 3

accessed May 8, 2019, tatp://www.vthm.com/public/files/20190507 .pdf
JLIXWBHh ows a r endésr icrogn ceefp tRaddeasgSsy@e r fno rl |

SDC states t hat oPiotl @r chtaess e tll ledregstilgnof 133 meter s

l ong, a beam of 27 meters (about 88.6 feet),
not provide dti s PhAedimgmt i ng on a prediedi gary

20SDC Ship Design & Consult Gmbid based on Hamburg, Germany.

21 HowaldtswerkeDeutsche Werft (HDWis a part of Tiyssenkrupp Mame Systems Gmbpbased in Kiel, Germany.
(SourceThyssenkrupp Marine Systepaccessed May 9, 2019, Htps://www.thyssenkrupmarinesystems.com/ep/

22 C5l stands for @mmand control, communications computersgollaboration, andntelligence

2ZCal vi n Bi edead kueding In RYL20 FogSecond Polar Security Cutter Would Help With Planning,
Shi pbui | Detemse BadyMay 9,2019. Abbreviations for firm names in bracketsasiginal.

24 SDC Ship Design & Consult GmhtdesignSDC2187 133m Research Vesselccessed May 9, 2019, at
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

stated that the design at that point was somewhe
feet), a beam of 27.3 meters (about 89.6 feet),
di splacement (includin®Thayeohdyuonésmbogygesdt, 0DE
somewhat small ePot ancneiggrhnd ¢éhtaivgen af odri spl acement (
payl oad) of something |l ess than 26,000 tons, anc

Figure 4.Rendering of SDC Concept Design for Polarstern Il

-
L.

VO TN

GRAPHICS © 201 0/ WWW.MARIGRAPH.COM Y

Source: SDC Ship Design & Consult GmbHesignrSDC2187133m Research Vessekcessed May 9, 2019, at
http://www.shipdesign.de/html/indgkp?navi=3&navi2=80&navi3=1The image is enlarged at
http://www.shipdesign.de/html/detail.php?id=396

VT H&RP@® odhesi gn for the PSC is conégcderahbhty | ar
pol ar i AsbrschalweiDEE®Hh den €0 a st |Guragredst pHoelagry i cebr e
is 420 feet | ong anmedthad d 6f WI0W W @dodt . dd\esspi lHpEd &f eorr
the PSC is 4MHefa¢t gad@pidBtgsar dt bphbhoemenaB %i greater t
He ad vy

The horsepower generated by ddisivgbopRi0Dse) on pl ant
roughideywat ees than the 60,000 shaft horsepower of

http://www.shipdesign.de/html/index.php?navi=3&navi2=80&navi3=115

2Br i ef i n ghigboatdiPdlar Redear@? YearsPolarsternand the requirement foofarsternl, ¢ acces s ed
May 8, 2019, ahttp://www.erve
group.eu/np4/np4/%7Bs$clientServietPath%7D/?newsld=43&fileName=Pr_sentation_Markterkundung_09.09.14_fin.p
df. The briefing is undated but includes a statement on one of its slides that refers in the past tense to arnt@sent tha
place in January 2016.
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Guak dheavy polPail airA &dha Wik Xikahh LI X UYHo weVE 1
Haldt edesi ga cpoledésne shafttweod appri arpue lhig enigv € lli & melg ¢ ©

podded pdramp wlrsrearnsge ment t hat, al budéswigrmh ot her m
f eat uaxepsgtcoiesgli ve &V Tdekalgtnera capability for breaki
Pol arA SMaayr 8p,r e2g0slrot & shteatfaad | owi ng
AWe picked the most modern icebreaker that was ol
|l evel design that roughly met the Coast Guardébs r

i tBaaxkowskisaid.

Alt has a c¢ on tapeuofthedhullsides thecicebrebking. Instdad of being a

mass breaking ice, this actually slices the ice. The shape of the hull pushed the broken ice

aside, so it doesndét interfere with your propul si
ontheothes i de of the ship. o

The design of the cutter is optimized for seakeeping to support the long voyage from its
homeport in Washington state to as far away as the Antarctic, he said.

Ailtds an optimum design between icebreaking and s

iAWith tlsoes, wighr ooepfixed and two steerable, we were able to optimize the
seakeeping capability so when youdre going on | on
the crew is not beat to a pulp or heavily fatigued because of the stability characteristics in

open water.o

OO0l w/ GUU

On June 17, 2019, the Coast Guiatrsd RS$Qs uantc eSle a thtalt
WA, where t he CwrarséntGumaldar i debreakers are home

~ Ve

( UUUI Uwi OUw" 6001 Ui UU
%8 | YAWOIE D O1

One issue for Congppsevées whepebeBFYR0O@OdIi fy the
procurememteqfues®iSCgp pr.obdenamonsi dering this issue,
consider, among other things, whether the Coast
propoosidiagy tar in the program, and whether the pr

PSCs should be deferred or accelerated.

As noted earlier, the $35 million in procurement
the PSC program forrFYhez2®dprbhygz@m@upgpmegbamove
managemeMAs scsheWERHMme Coadst FGU2a0rld9 budget submiss

projecteld oha$l1as5twmitlali on in procurement funding
program jns&dygeée0ing that the Coast Guard had pr
million, another $90 million or so f oearioalhsr C O ¢S

(LLTM) for tAre Aprciolndl PSC201he praéddDwiengort st at

The Coast Guardbés fiscal year 2020 budget reques
icebreaker is insufficient for the purchase of ldegd time materials to maintaihe

26Sam L a OIT dlalter Marifie Details Coast Guard Icebreaker, BHISNI NewsMay 8, 2019.

2’Ssee, for exampl e, Ben Werner, fiCoast GuarUSNIRewsar Security
June 17, 2019; Navyities St af f , fiiCoast Guar d Pi c kNavyHimesdupeol?,t for New | c
2019.
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program schedule, Rep. Lou Correa@alif.) said April 9th in his opening remarks at a

House Homeland Security Transportation and Maritime Security Subcommittee hearing

with the heads of the Coast Guard and Transportation Security Administrationa,Corre

chairman of the subcommittee, was referring to the advance purchase of materials for the

second Polar Security Cutter (PSC). The Coast Guard is expected to award a contract for

the detailed design and construction of the first PSC within a month aatlnlhas the

funding. House staffers say the Coast Guard has told them it needs $100 million for long

l ead materials for the second® PSC or the shipbs s

Fundi ng t he LprTdake U roe mémott hoft he secondtarmredatbhierd P
i mproved production economies of scale for that
procurceomdntof the second and third PSCs.

" OOUUEEOwWP DU GOEODPOGOOUT UE &0
Another potentiia$ wbhetuukeeforoCosmgrassontract with

contract to A qmudtrecth ¢ chirn lsidnd ipreReS @ | parmoagiirdaran tf o &
acqubshipg using a co@GoasctGwartd oaopde Napgn dfud i th e

idea of instead using a block buy contract to ac
this possibility as part oRSC hmrtolpagairavsats froerl eparsocey
omMar ch 25ec20i 1o8n R¥rlalnck®Bi omkde Coast GoardfRao0n8r(za
14®. L.-283f5 December 4,r RaOrneBnt pa wtvh adreist yopef or t he C
bl ock buywcbhteaonhomigc order quafnrtaontty blaEtCQ) pur
pur chases) iorf ictoampmaljemrt sacqui sition programs. Th
u.s.C. 1137.
AItho anghaat withmaopti phe wewaes, fiotr m mdr atnenas arhor
ontr,acatnidngit does not generate the kinds of sav
contr Lotmparednt oacta wiltadc ko pavby hado tr teedauccte

goverméhexi bility regarding whether and when t ¢
wha't design 2aondouiin dr etthuerrm troeeduce the combined a
covered byThdeNazwvnthasctusesd tol oeldutey pa orcturr &ante n t
Virgdlndsas attack submarineddg teomdl( iCo nbarte Srhd gpen t( L
John LewiOs5)( TCACAGRS oad dteirmat es that compared to cc
options, usingtaabl oanlc|l huy dc emctomaant ¢ or der quani
ugront batch purchases) ofh emaavtye rpioallaswoaincde bcroemapkoenr

21 cebr eak eDeferGeDaityApriiis 2009.
29 Stated more fully, from a congressional perspective, todfidan using block buy contracting includeetfollowing:
-- reduced congressional control over y&ayear spending, and tying the hands of future Congresses;

-- reduced flexibility for making changes in Coast Guard acquisition programs in response to unforeseen changes
in strategic or budgetaryrcumstances (which can cause any needed funding reductions to fall more heavily on
acquisition programs not covered by multiyear contracts);

-- a potential need to shift funding from later fiscal years to earlier fiscal years to fund economic order quantit
(EOQ) purchases (i.e., tfpnt batch purchases) of components;

-- the risk of having to make penalty payments to shipbuilders if multiyear contracts need to be terminated due to
unavailability of funds needed to the continue the contracts; and

-- the risk that materials and components purchased for ships to be acquired in future years might go to waste if
those ships are not eventually acquired.
30 SeeCRS Report R4190ultiyear Procurement (MYP) and RBik Buy Contracting in Defense Acquisition:
Background and Issues for Congrelsg Ronald O'RourkeCRS Report RL3374Navy Littoral Combat Ship (LCS)
Program: Background and Issues for CongrégsRonéd O'Rourke andCRS Report R4354&avy John Lewis
(TAG-205) Class Oiler Shipbuilding Program: Background and Issues for Condrg$onald O'Rourke
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reduce the combinedeeacghiiimd thy nuyheiasatid socf o dtl hde %etghura
a vsiangs of fp@waridsonof $

Acongressionall yNamtainadmaledAdadegmi2dsl 7o0f Sci ences,
Medi NIArSEEMeport on acqui sition andtopeffaktl owi 04
(emphasis as in original):

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction coatsloe clearly defined, and a fixed price incentive
fee construction contract is the most reliable mechanism for controlling costs for a program
of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the ciéria for evaluating shipyard proposals should incorporate explicitly
defined lifecycle cost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced designcargdruction activities. A

block buy contracting program with economic order quantity purchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead timeswibuld enable continuous production,

give the program the maximum benefit from the learning curve, and thus reduce labor hours
on subsequent vessels.

If advantage is taken of learning and quantity discounts available through the
recommended block buy ctacting acquisition strategy, the average cost per heavy
icebreaker is approximately $791 million, on the basis of the acquisition of four*ships.

WUOEDOI w" OEUUW&UE URW MOEIUMHWEY &EUT EOI UU L
21 bXEUDOEDOI w EEOUOU

Another potentsali $ swhoenttli emruelCoonmprvée di ng at | east
procur e mefndr F8@eapirnodgrrcaing h &8s hepbaviydi ng account , |
formally as the Shipbuilding and AoNayer20 lo8h Navy
GAO reportagsteetmesiwdsthbiht t he Coast Ghatdweaerdmbde
foll owing the estabiNiagvlyme mtt egfr att eel P8 @gtr aGu arfd i
progsamte tha&k tbhatpaogram actions could be func
apppriations, and the source ofdé?Adhenatpepd opari lait e ro
of $3n0e0 mi | pr ooauoé methrdadfsuadi d gRISCE op rwiageea m

povided through$tatbe SCNI|Il aocoocount FWAddlU74d,onandch anot h
FYy2018.

Al t hpughi ding funding for CoastciGeatres shioms t hr c
complexity in tracking and execuandgcéanndangefar
guestion as to whet her ttohweatr df utnhdei nagc qwioiusli d i ootnh eorfv
has beiem tuuBefdpradibraggt s@u prsd ohtehagvioyl tamam cebr eaker s

31 National Academies of Sciences, Engineering, Medicing Division on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of Pol,hetter Repatbmthe ak er s : Ful i
cover letter dated July 11, 2017, pp. 14, 15.

32 Government Accountability Gite,Ho me |l and Security Acquisitions][:] Leveragin
DHS6s Progress to | mp GAO/IL833PSE rMayf 2018,ipo86.Ma nage ment
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X Heaways fundEeabdat adD¥W)yh t he® SCN account

X Thithmpde t he GCwiadsd |-cduddBlopatro(i beat s

about 67% wér ¢ hpr dowartesd under a Navy contract
f arhe cons2bfict hembofinsesl WdC® fRARWds and

prior yeaxpbODngobundi nge construction phase
conttrreectNavy exendiesed hfedtprbeotemlex r ucti on
additional 1®d®atSLTNu&iumg i mhY .

Subsecti ons (Sa)c,t i(obn) FLY2226 to8f ( bt ghtedb 6 n a | Defense Auth
H. R. /P28101Bhfi5Decemb/prsttdat e20lhie foll owi ng:

SEC. 122. Icebreaker vessel.
(a) Authority to procure one polatass heavycebreakeB

(1) IN GENERALS There is authorized to be procured for the Coast Guard one polar
class heavy icebreaker vessel.

(2) CONDITION FOR OUTYEAR CONTRACT PAYMENTSS A contract entered into
under paragraph (1) shall provide that any obligation ofUh&ed States to make a
payment under the contract for a fiscal year after fiscal year 2018 is subject to the
availability of appropriations or funds for that purpose for such later fiscal year.

(b) Limitation on availability of funds for procurement oéireaker vessets.None of the

funds authorized to be appropriated by this Act or otherwise made available for the
Department of Defense for any fiscal year that are unobligated as of the date of the
enactment of this Act may be obligated or expended ptbcurement of an icebreaker
vessel other than the one petdass heavy icebreaker vessel authorized to be procured
under subsection (a)(1).

(c) Contracting authoritg.

(1) COAST GUARDS If funds are appropriated to the department in which the Coast
Guad is operating to carry out subsection (a)(1), the head of contracting activity for the
Coast Guard shall be responsible for contracting actions carried out using such funds.

(2) NAVY.0 If funds are appropriated to the Department of Defense to carry out
subsection (a)(1), the head of contracting activity for the Navy, Naval Sea Systems
Command shall be responsible for contracting actions carried out using such funds.

¥The somewhat complicated funding hi st owsedFY190butigete ship i s
requested $244 million for the acquisition of an icebreaker. The FY1990 DOD appropriatidisa&072P.L. 10%

1650f November 21, 1989) provided $329 million for the ship in the SCN account. (See pages 77 and 78 of H.Rept.

101-345 of November 13, 1989.) This figure was then reduced by $4.2 million by a sequester carriedrdbeunde

Balanced Budget And Emergency Deficit Control Act of 1985, also known as the GRaiiimanHollings Act

(H.J.Res. 37/P.L. 99177 of December 12, 1985). Another $50 million was rescinded by the Dire Emergency

Supplemental Appropriations for Disaster Assistance, Food Stamps, Unemployment Compensation Administration,

and Other Urgent Needs, andamsfers, and Reducing Funds Budgeted for Military Spending Act of 280 (

4404P.L. 10:3020f May 25, 1990). An additional $59 million for the ship was then appropriated in the FY1992 DOD
Appropriations Act.R. 2521P.L. 102172 of November 26, 1991). Also, an additional $40.4 milliopiacurement

fundingf or the ship was provided through a Asqisitioms of annual ap
Construction, and Improvemen®&¢&l) account(as it was known prior to FY201&pm FY1988 through FY2001.

The resulting net funding for the ship was thus $374.2 million, of which $333.8 million, or 89.2%, was DOD funding,

and $40.4 million, or 10.8%, was Coast Guardcurement fundingSource: Undated Coast Guard information paper

provided to CRS by Coast Guard legislative liaison office, March 3, 2016.)

34 Source: Navy information paper dated August 15, 2017, provided to CRS by Navy Office of Legislative Affairs on
August 23, 2017.
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(3) INTERAGENCY ACQUISITIONGS Notwithstanding paragraphs (1) and (2), the head

of contractingactivity for the Coast Guard or head of contracting activity for the Navy,
Naval Sea Systems Command (as the case may be) may authorize interagency acquisitions
that are within the authority of such head of contracting activity.

Regar di ng tSe cctoindre rldn2ike pde0pidlritNof e mbemH. 9R,. 201 7)
28MP0L.9K1E&thees f ol |l owi ng:

Icebreaker vessel (sec. 122)

The House bill contained provisions (sec. 122, 123, and 1012) that would authorize the
Secretary of the Navy to act as a general afpetiie Secretary of the Department in which

the Coast Guard is operating and enter into a contract for icebreaker vessels; prohibit funds
for the Department of Defense from being used for the procurement of an icebreaker vessel;
and amend section 2218tdfe 10, United States Code, to authorize funds associated with
the National Defense Sealift Fund for the construction of icebreaker vessels.

The Senate amendment contained a similar provision (sec. 1048).

The Senate recedes with an amendment that wautldodze one polaclass heavy
icebreaker vessel, prohibit funds for the Department of Defense from being used for the
procurement of an icebreaker vessel other than this oneqatarheavy icebreaker vessel,
clarify contracting authorities, and requaeComptroller General report.

The conferees recognize the national importance of recapitalizing the U.S. icebreaker fleet
and the extraordinary circumstances that necessitated use of Department of Defense
funding to procure the first polalass heavy idereaker, as partially provided in the
Department of Defense Appropriations Act for Fiscal Year 2017. Accordingly, the
conferees support the authorization of this icebreaker in this Act.

The conferees note the Undersecretary of Management in the Depavfnitorneland
Security (DHS) serves as the Acquisition Decision Authority for the Polar Icebreaker
Program and that this program is governed in accordance with DHS Acquisition
Management Directive 101 and Instruction 1021 001.

The conferees believe mé&iming clear lines of authority, responsibility, accountability,

and resources with the Secretary and Acquisition Decision Authority of the department in
which the U.S. Coast Guard is operating are essential to delivering icebreakers on cost and
schedule.

Accordingly, the conferees believe the Secretary of the Department of Homeland Security
and the Undersecretary of Management in the DHS should be the officials provided with
authorities and resources related to the Polar Icebreaker Program.

Therefore, tb conferees expect subsequent icebreakers to be authorized by the
congressional committees with jurisdiction over the Coast Guard and funded using Coast
Guard appropriations. (Pages 7B&6)

31 ET Ga2EEG | EUOI OWEOEwW" OUUw1HhUOwi GUw/ 2
Anot herapotenste for Congclagduanan c&rdiIC ttehehni c al
progr amSeptember 2018 GAO report on the PSC pro:

did not have a sound business case in March 2018, when it established the cost, schedule,
andperformance baselines for its heavy polar icebreaker acquisition program, because of
risks in four key areas:

35 Section 122 also includes a subsection (d) that requires a GAO emysersing the cost of, and schedule for, the
procurement of new icebreaker
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Design.The Coast Guard set program baselines before conducting a preliminary design

review, which puts the program at risk of having an uns@dségn, thereby increasing the

programdés cost and schedule risks. Whil e setting

review 1is consi stent wi t h DHS 6 s current acqui si

acquisition best pr act i mmeesdationB@HSdasdcurremly GAOb6s prior
evaluating its policy to better align technical reviews and acquisition decisions.

Technology.The Coast Guard intends to use proven technologies for the program, but did
not conduct a technology readiness assessment to detemime maturity of key
technologies prior to setting baselines. Coast Guard officials indicated such an assessment
was not necessary because the technologies the program plans to employ have been proven
on other icebreaker ships. However, according togrestices, such technologies can still

pose risks when applied to a different program or operational environment, as in this case.

Wit hout such an assessment, the programds technic
Cost. The lifecycle cost estimate that inforche t he programdés $9.8 billion ¢
substantially met GAOb6s best -gocumented,ands for being

accurate, but only partially met best practices for being credible. The cost estimate did not
guantify the range of possible ¢e®ver the entire life of the program. As a result, the cost
estimate was not fully reliable and may underestimate the total funding needed for the

program.

ScheduleeThe Coast Guarddéds planned delivery dates wer
assessment ahipbuilding activities, but rather driven by the potential gap in icebreaking
capabilities once the Coast Gu adrtiedPplaronl y oper at i

Sta® reades the end of its service life...

GAObds anal ysis of s shipmitdingpohgrans touhd thelicelpeskerf or ot her
programbs estimated construction time of 3 years
is at risk of not delivering the icebreakers when promised and the potential gap in

icebreaking capabilities could widéh

"O00O0Ow#TI UPT OQwi OUw' 1 EYAaWEODQE W, 1 EPUOW/ O

Anot her potential 1issue for Congress is whether
to a commonAdansdotcettlilecsa@E epol ar i cebreaker missi
(MN$st at dsurtrheantt requirements and future projectdi
need to expand its icebreaking capacity, potenti
heavy and 3 medium) to adeqguhatledtyio@umenesissntiesnsti on ¢
with this statement, the Coast Guard envisages f
after it procures three new heavy polar icebrealk
design for the medi wm pomlsare aidc ebluridak @ he medi um
same basic design as the heavy polar icebreaker s
A congressionally mandated July 2017 report fron
Engineering, and Medicine (MASBHDM) pord atrhée caedqwiaki
concluded that notional operational rreeqsuui lrte me nt ¢
in ships that would not be too different in size
7TDE®H the CoasturGweartd medi iHmap gilsara citcueablrleya kseorme wf
| arger t han&t hee aGoa Ppto IR@U aarird) SGa eveekne rwwhat it concl
I

pr dba si mi arity in size between future U.S. he
report recommended building a single medium pol ¢

36 Government Accountability OfficeCoast Guard Acquisitions[:] Polar Icebreaker Program Needs to Address Risk
before Committing ResourcegSA0-18-600, summary page.
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three new heavy polar i cebreakerrsedddheée st agp pc omsatcf
the medium icebreaker by avoiding thédecost of de
medium pol dthei d@huiredkesmi p on an existing produc!
first ship on a new hWASEWMc trie@m hlee & o(hd nemh ansgir v e .
as in original)

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and operated by the United
States Coast Guard (USCGQG).

The current Department of Homeland Security (DHS) Mission Need Statement

contempl at es a <combination of medi um and heavy
recommendation is for a single class of polar icebreaker with heavy icebreaking capability.

Proceeding witha single class means that only one design will be needed, which will

provide cost savings. The committee has found that the fourth heavy icebreaker could be

built for a lower cost than the leadiglof a medium icebreaker class....

The DHS Mission Need 8tt e ment contempl ated a total fleet of i
of two classed three heavy and three medium icebreakers. Details appear in the High

Latitude Mission Analysis Report. The Mission Need Statement indicated that to fulfill its

statutory misions, USCG required three heavy and three medium icebreakers; each vessel

would have a single crew and would homeport in
indicated that four heavy icebreakers will meet the statutory mission needs gap identified

by DHS fa the lowest cost.

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the costs estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of mediisebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated...

Although USCG has not yet developed the operational requirements document for a
medium polar icebreaker, the committee was able to apply the knowgipadi
characteristics of the USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreaker. The committee estimates that adfirstass medium icebreaker will

cost approximately $786 million. The fourth ship of the heavy icatme series is
estimated to cost $692 million. Designing a meditlass polar icebreaker in a second
shipyard would incur the estimated engineering, design, and planning costs of $126 million
and would forgo learning from the first three ships; the legroimve would be restarted

with the first medium design. Costs of building the fourth heavy icebreaker would be less
than the costs of designing and building a foktlass medium icebreaker.

6. Recommendation: USCG should ensure that the common polaebreaker design
is scienceready and that one of the ships has full science capability.

Al | four proposed shi psr ewnoduyl,dd bweh idcehs-iwginleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the common polar icebreaker design is the most

costef fective way of fulfilling both the USCGo6s pol
research polar icebreaker needs.... The incremental costs of a&geiethg design for each

of the four ships ($10 million to $20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 million to $30 million) are less than the

independent design and build cost of aidae@®d research medium icebreaker.... In

briefings at its first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgets to suppetimdlheavy icebreaker access or the

incremental cost of design, evifiough their science programs may require this capability.

Given the small incremental cost, the committee believes that the science capability cited

above should be included in the acquisition costs.
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Scienceready design includes critical elements thatncd be retrofitted costffectively

into an existing ship and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can erkhgr to 50 science personnel, a hull design that
accommodates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weigttstability latitudes to allow installation

of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, thedJpitges will require

a sciencecapable polar icebreaker to replace the science capabilitiestdééypuponher
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; thability to fulfill other USCG missions would

be retained. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific cagighisuch as hydrographic mapping sonar, should be
acquired at the time of the build of each ship so that environmental data that are essential
in fulfilling USCG polar missions can be collect&d.

I f pol i cymapkreorau rdeecomde neow meebwuenapet aor a third
pol ar icebreaker, the same general approach recc
f ol l[dbawesdecond medi um pol ar icebreakatdahd bhbitd
t he same common denewynheuasveyd pfoolrart hiec eebhrreesek er s an
medi um pol ar icebreaker.
An Aprii2, 2018, phestorkepwrngstates

As the Coast Guard prepares to review industry bids for a new heavy polar icebreaker, the

service is keeping its options open floe right number and mix of polar icebreakers it will

need in the future, Adm. Paul Zukunft, fieenr]Jcommandant of the Coast Guard, said on

Wednesday [April 11].

The Coast Guardbdés program of record is for three |

bu Zukunft said the Ajury is still outo whether t

is aiming toward building three new heavy icebreakers, but it might make sense just to
keep building these ships, he told reporters at a Defense Writers Groupabtdakf
Washington, D.C.

Zukunft said that iwhen you start l ooking
then you need to look at what is the economy of scale when you start building heavy

at t he

icebreakers, and would it be less expensive to continbestdo | d heavies and not medi

He added that the heavy icebreakers provide more capability, and if the price is

faffordabled and in fithe same rangeod as building

end up with one c¢class of heavy icebreakers.

Building only one class of ships has a number of advantages in terms of maintenance, crew
familiarity, configuration management, and more, he said. A decision on what the future

0

icebreaker fleet will coas®itst baft itogtied tsi lolnepr obab

that we want to keep op®¥n going forward, o

37 National Academies of Sciences, Engineering, and MediBiivgsion on Earth and Life Studies and Transportation
Research Boardicquisition and Operation of Polar Icebreakers: Fulfilling the Natid s  N_etterdReport, with
cover letter dated July 11, 2017, pp. 8.4

8Cal vi n BCoass@uartt leeaving Options Open For Future Polar Icebreaker Fleet Bgense Daily
April 12, 2018. Ellipse as in original.
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e Coast tQu arud spdda nttsthee ft iwros to p toifaurrst hoeut leixnt eedh da it d
rvi ckrolla®e@dWds requested funding in its FY2019

extensi ofo lworrAlSSetatre mber 25, 2017, GA®Ot aleeport on

foll owing:

While the Coast Guard considered various options to bridge this potential heavy icebreaker
gap, in a January 2017 study the Coast Guard reported that it was planning for a limited
service life extension of the Polar Star to keep it operdtiomd fiscal year 2025, at an

initial cost estimate of $75 million. However, the Coast Guard has not completed a formal
cost estimate for this effort and we have previously reported that the $7&nreiiimate

may be unrealistic.

T he Co a s tapital ineestrdedtslardor fiscal years 2€A@2 includes $60 million
of a planned $75 million for polar icebreaker sustainment, which officials reported as being
the rough estimate for t he PGpndsbQuardofficia 6s | i mi t ed

¥The September 25, 2017, GAO report on polar icebreakers

documents,thP ol ar uSttedmuds service |ife wildl end between fiscal y e a

Accountability Office,Coast GuardStatus of Polar Icebreaking Fleet Capability and Recapitalization ,REO-17-
698R, September 25, 2017, p. 6.

40 SeeCRS Testimony TE1001Z0ast Guard Arctic Implementation Capabilitidésy Ronald O'Rourék

41 Regarding the first option, the Coast Guandadldition to the work done to extend the service lifeafr Starby

an additional 7 to 10 yearalsomitigated a polar icebreaking capacity gaphe 19709y putting two of its older

Wind-class iebreakers through a vessel rehabilitation and modernization (VRAM) pro@eamNational Research

Council, Polar Icebreakers in a Changing World: An Assessment of U.S. Needs, Washington, 2007, p. 55. See also

Donal d L. Canney, fi | acsetb r Guaakredr,s0 aancdc etsisédendd.u3Sg. miEGays | 2016, at
webcutterdtebreakers.asp

Regarding the second optiomeae 2005, the National Science Foundation (NSF) has occasionally chartered foreign
polar icebreakets specifically, the Russian icebreaké&nssin andVladimir Ignatyuk and the Swedish icebreaker
Oderd to help perform icebreaking missions in polar wat@Regarding the charters Kfasin andOden seeNational
Research CounciRolar Icebreakers in a Changing World: An Assessment of U.S. N&adington, 2007, pp. 6, 14,
63, 80, 97, 111, and U.S. Coast Guard Research & Development Center and ABSrigpRsléti Icebreaker

Options, Paths Forward to Accomplish U.S. Coast Guard Missions and Contribute to Mission Critical National
Science Need#lay 17, 2011, pp. 9, 14.)
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stated that the $75 million rough es-timate is bas
10 year service life extension which was completed in fiscal year 2013. However, in July

2017 we reported that the Coast Guard has not completed a cost estinthis éffort,

and that the $75 million estimate may be unrealistic based on the assumptions the Coast

Guard used, such as continuing to use parts from the Polar Sea as has been done in previous

maintenance events.

A July 2018 GAROe rfemlolrawisng:t es

The Coast Guard is planning a SLEP on the Polar Star to keep it operational until the first
and second new heavy polar icebreakers are delivered (planned for 2023 and 2025,
according to current acquisition plans) in order to bridge a patemgerational gap. This
approach would allow the Coast Guard to operate a minimum of two heavy icebreakers
once the first polar icebreaker is delivered. The approach would also provide the Coast
Guard with a seffescue capabilify the ability for one icbreaker to rescue the other if it
became incapacitated while performing icebreaking operations.

The Coast Guardés plan to conduct the Polar Star
level maintenance periods may not be feasible given the amount of namicdealready

required on the cutter. The Polar Starés mission
years and reached a low point of 29 pergentll below the target of 41 percénfrom

October 2016 to September 2017. Based on mission capable ddtajnd this is mostly

due to additional time spent in degetel maintenance, which has increased in recent

years from about 6 months in 2015 to more than 8 months in 2017.

Additionally, the Polar Star has required extensions of about 3 months fonital afry

dock periodd the period of time when a cutter is removed from the water so that

maintenance can be condudieih 2016 and 2017 to complete required maintenance

activities. These dry docks were originally planned to last betwel@ thonths and 4

months. These extensions also compressed the amount of time that the crew had to prepare

for its annual mission to Antarctica, which, according to members of the Polar Star crew,

placed a large stress on the crew, risked the quality of work, and redwlédioated the

crewsd planned rest and pemonthdepldymentrBageédr ati on f or
on our analysis, these delays and extensions are likely to continue as the cutter ages.
According to Coast Guard ofillbecdndudtes duringhe Pol ar St a
the annual dry dock periods by adding an additional 1 or 2 months to the annual dry docks.

However, if the work is unable to be completed during this time frame, it could force the

Coast Guard to miss its commitment to conduct timual Antarctica mission. Coast Guard

maintenance officials stated that until the Polar Star completes the SLEP, its repairs will

likely continue to get more expensive and time consuming. We will continue to monitor

the Pol ar Star 6s @lewBf DHS\prograntsh our annual

As we found in July 2017, the Polar Star SLEP effort has a rough order cost estimate of

$75 million, which is based on the reactivation work completed in 2013.41 However, this

estimate may be unrealistic based on assumptions tast Guard used, such as that it

would continue to use parts from the Coast Guardbé
Sea, whi ch has been inactive since 2010.42 The C
Pol ar St ar 6s odnte phygical andition af thel duttei, which includes the

hull structure, habitability, major equipment systems, and spare parts avaidakibity

completed in January 2018.43 The material assessment stated that many of the available

parts from the Polar Sea have alreadgriremoved and installed on the Polar Star. As a

result of the finite parts available from the Polar Sea, the Coast Guard may have to acquire

new parts for the Polar Star that could increase the $75 million SLEP estimate. The Polar

St ar 6 s r e assessmennvalltfoenr theabhsis to determine which systems will be

42 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Caifity and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp. 3, 8.
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overhauled during the SLEP and for a more detailed cost estimate. The Coast Guard
expects the program to reach the obtain phase of the acquisition life cycle by December
2019, at which timehe Polar Star could reach the end of its current useful service life
(currently projected to be between 2020 to 2023). This timeline contains risk that the Polar
Star could be rendered inoperable before the cutter is able to undergo &SLEP.
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of t heeryetahe wlini ted States would need it to perf
Ant afrotriec gn pol ar icebreakers are used by their
and may not always be available foomumsehfmeer wher
i cebreaker were available for charter, the poter
depend on the cost of the charter, the ability c

and how these comparandocamabiolpitiioms Ol axt endi n
St.ar

The Coast Guard stated in July 2016 that

NSF leased the icebreaker KRASIN from Russia from 2803, ODEN from the
Swedish government from 20@010, and VLADIMIR IGNATYUK from Russia in 212

to support the McMurdo resupply mission. All leases were time charters, and crews were
supplied with the leases. As a contingency measure, NSF obtained assurances of assistance
from other vessels in the area, such as the Chinese flagged [icebrealssel X&E

LONG, in the event they encountered difficulty. They also hired icebreaker captains with
previous McMurdo experience to supplement the crew. NSF acquired these leases through
a RFP process, and had no assurances that icebreakers would be aegiatfterm the

mission, or what price would be quoted.

This process came with risks, as there was no way to gauge icebreaker availability until
NSF received responses to their RFP. Additionally, a forBaggged commercial or state
vessel can become uralable for a variety of environmental and political reasons. For
example, the Swedish government abruptly terminated their contract during the
spring/summer of 2011, and NSF was left without a platform to conduct its mission. NSF
requested support fromG [Coast Guard cutter] HEALY, but it was employed in the
Arctic. NSF ultimately leased the Russian icebreaker VLADIMIR IGNATYUK. After that
incident, NSF decided to utilize CGC POLAR STAR to support the McMurdo mission,
which it has been doing since 20%3.

'Y'$8Z'—w37Z5Z+1"51 ZSeZ
One ship that is being oafsf earned nftoerr il mesapseel gtro itcheeb
(OLIXYkEnAr ctieapbiolrati on supgEposonsiChpuewnTehdef bg hor e

36flobobng ship was ordered in 2009, completed in
to supportstbhafocompaow ended) t8& explore for oi

43 Government Accountability OfficeGoast Guard Acquisitions[:] Actions Needed to Address Longstanding Portfolio
Management Challenge&AO-18-454, July 2018, pp. 291.

44 Source:Email fromGuard Office of Congressional Affaits CRS, July 8, 2016.

%See f or MonreSparksFlyen CarfadeShipbuildingControversy Blarine Log March 18, 2016; Pierre
Lebl anc fof-tlieBh u@u tl c e b r e a kMantimeExgrutivedawaryi 2f 291,8.0
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Figure 5. Aiviq

Source: “Arctic Supply Vessel Aivip DFFHVVHG 6H S W HRE/MWw.mascoat.cdrVerctisupply
vessehiviql.html

Fol |l owldh gd e&diesi on to end t RAathiagfd obreaen as auveghnta.t iTv
has been modified to serve as a polar icebreaker
|l ease as an interim polar | eabrfe@akars.e lats raep d rctee
t he Canadian government

The possi biAliivisg ard il retaesriing pol ar i cebreaker has
hearings about the Coast Guard. For example, at
capali biefioee the Coast Guard and Maritime trans,|
Transportation and Infrastructure Committee, t he

REPRESENTATIVE DON YOUNG (continuing):

Have you looked at, Admiral, | know this has been an orploattle with me and the Coast
Guard over the years, the other possibility of getting an ice breaker into the arena quicker
than having one constructed like leasing from another outfit? You know, I've been talking
about this a long time. Have you analyzbid again?

| know the last time we had a study, it was 1980. That's a long time ago. So is there a way
we can put metal on the water, especially for the new shipping through &ndrttehe
cruise ships, because that Healy is old éarsd have you lookedtahat at all?

ADMIRAL PAUL ZUKUNFT, [THEN-JCOMMANDANT, U.S. COAST GUARD

We have. I n fact, one potenti al vendor , wedve he
platform that has yet to complete ice trials. Wge would not want to lease something

they can'demonstrate its ability to actually operate in the icedthhat Healy sees. Healy

was actually beset in ice for 36 hours last year, so it's not ice free up there, and that's a

medi um ice breaker. This particudyar platform does
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But we would at least want to make sure that ice trials were completed. That we could

actually be a good steward of taxpayer dollars, so at least a platform that would meet our
requirements. So wedve had mul tyinpayeand nt er acti ons,
the issue of ice trials is still on the table right rfw.

Later in the same hearing, the following exchanc
REPRESENATIVEDUNCAN HUNTER, CHAIRMAN:

Going back to Mr. Young's question. too, about leasing. You said yoa ud®dyceu 6 r e

waitingfod | 6dmh 6 m guessing money for ice trials. That's
ZUKUNFT:

No real dollars have been negotiated in any of this. So...

HUNTER:

Butind inr e a l t ee amlg paying orugéas? | mean whaivhat des it cost to do
i ce t sdgsarighs?.Youlretnét going to hire more Coast Guardsmen to comedn and

andd o it . | smfigard yosrd yourt @ € 16 b fexed dSO what is the costdo
to go do ice trials with the (inaudible)?
ZUKUNFT:

That would really be for the...

HUNTER:

Theiced onceagain the only...

ZUKUNFT:

... vendor to decide.

HUNTER:

... existing U.S. made ice breaker in America.
ZUKUNFT:

Yeah. So thi8 this is a ship that is built with direct drive diesel. Ice breakers are typically
diesel electric, which means thengeators push the shaft, and they absorb that shock load
every time you collide with ice.

A reduction gear, fixed gear is going to thahat gear box is going to absorb all that shock.
So if you're going to do ice trials, there's a likelihood you mighe haveplace a reduction
gear. There might be real hidden costs of doing ice trials. So if I'm a vendor, | might want
to protect myself from some of that risk.

Now I'm not the vendor but those would be some of my thoughts of, OK, if you're really
serious hout this and | do ice trials and now I've just caused X number of dollars that | am
now going to have to fit. And oh, by the way, you're not going to lease it because it didn't
meet your requirements. | think those are some of the issues that we sttt Ingotiaté?

AtaJune 14, 2DdDl1&oatkkdarGumg d mi ssi on needs and r
Coast Guaridiared TMansportation subcommittee of
InfrastructutédeCobomml boweeag exchange occurred:

REPRESENTATNE HUNTER (Chairman):

es
t |

46 Source: Transcript of hearing.
47 Source: Transcript of hearing.
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How do you plan od on filling the capability gap until you get a heavy icebreaker, which
is 10 years at the least based on the best projections of Congress and everybody working
together? You still haven't answered that one.

ADMIRAL MICHEL:

Well, rightd the alternatives now, since we'll provide the answer to that, and it's probably
going to be either a rolling recapitalization of thelar Staror to try to bring let Polar
Startaper off and then try to brirgolar Seaback onand bridge out to the new icebreaker.

I do not know which one at this point, which path we would want to take. I'm not aware of
any othed we've looked out there for vessels to lease for heavy icebreaking capabilities.
There's nothing out there on planatté that you can lease in the heavy icebreaking area.
So that's kind of where we are, sir.

HUNTER:

Was it thé the Finns that came into my office?
(UNKNOWN)

Mm-hmm.

HUNTER:

Can't remember whether we had the Norwegians or the Finns. | meah,hiesyoud
you've obviously looked at that, right?

MICHEL.:

Yes. As a matter of facdl | traveled to Sweden and Finland...
HUNTER:

Yeah.

MICHEL.:

... and talked to them. And they do not have heavy icebreaking capability that will meet the
needs as in the FedBipPs. As a matter of fact, dhwhen I'm talking FedBizOpps [l
mean] there's a technical package that the Coast Guard put out for our [new] heavy
icebreaker [i.e., the one that tBdamaAdministration wanédto begin building ir020].

It kind of lays out oubasic requirements including the long pole in the tent which is the
icebreaking requirement, which is six foot minimum at three knots, desirablefeight
minimum at three knots and then 21 feet backing and ramming.

When | talked to the shipbuilders ovhere, they said there is not a vessel like that that
currently exists that will meet those requirements irdthrethe FedBizOpps technical
package. So you'd have to build a vessel like that. And that's the type of vessel that we're
looking for28

+1 1 DDOE w EOBYIBDY A W
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48 Transcript of hearing.
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Source: 7TDEOH SUHSDUHG E\ &56 ED YV B@huBget subhissidd ahd BACGoMmjttee

Table 2. Summary of Congres sional Appropriations Action on
FY2030 Funding Request

(millions of dollars)

Request HAC SAC Conf.
Polar Security Cutter (PSC)
Coast Guard acquisition accoun 35 135 35
Navy shipbuilding account 0 0 0
Total PSC 35 135 135
Polar sustainment (service life extension of Polar Star )
Coast Guardacquisition account 15 15 15
Total 50 150 150

UHSRUW 6%$& FKDLUPDQ:V UHFRPPHQGDW L RCDHESAGprepriatoms@d sk U\ VWDWHPHQ
FY2@0 DOD Appropriations Act joint explanatory statement fdd.J.Res. 3land committee and conference

reports on the FY2019 DOD appropriations a¢dAC is House Appropriations Commitez SAC is Senate

Appropriations CommitteeConf. is conference agreement.

%81 YI Yw#' 2 w
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Th e

House Approp,siian iicinsk aQephewifitltfad y
393Flecommended the funding

st atthees f al | owi ng

The

x x UO>0ULEDH® NG Bk WI E U wp

Ice Breaking Vessets.The Committee recognizes that Polar icebreakers are essential to

securing the nat i on érasstsm the polariregigns. dhe Comanitteen o mi ¢

was pleased that the Coast Guard recently awarded a contract for the first Polar Security
Cutter (PSC) with funding appropriated in fiscal year 2019 and looks forward to updates

on the execution of the contractitdorm the planning for the next phase of the program.
The recommendation includes $135,000,000 for this program, $100,000,000 above the
request, for long lead time materials for a second PSC.

The Committee notes that $10,000,000 has been appropriagibinfiscal years for

survey and design of a Great Lakes Icebreaker. The Committee encourages the Coast
Guard to explore whether the acquisition of medium icebreakers that are at least as capable

as USCGC MACKINAW could fulfill mission requirements in hahe polar regions and

the Great LakegPage 3)

c osmidtrtada r etploa tf Flldsapisaisgi tse sadded) :

Asset Acquisition Repodt. The Commandant is directed to provide to the Committee, not

later than one year after the date of enantroéthis Act, a report that examines the number

and type of Coast Guard

assets

required

t

in accordance with its statutory missions. The report shall include, but not be limited to, an
assessment of thequired number and types of cutters and aircraft for current and planned

asset acquisitions. The report shall also specifically address regional mission requirements

in the Western Hemispheri@ecluding the Polar regions support provided to Combatant

Commanders; and trends in illicit activity and illegal migratiRage 4)
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21 OEUI
The Senate Appro
S. 2582commended

S. Repil2%Htldtbe s :

Polar Ice Breaking Vessél The Committee recognizes the value of heavy polar
icebreakers in promoting the national security and economic interesis dhited States

in the Arctic and Antarctic regions and recommends the requested amount of $35,000,000
to maintain the acquisition schedule for a new class of heavy polar icebreakers, followed
by the acquisition of three medium polar icebreakers. Thasfare provided for long lead
materials in the design and construction phase for the second Polar Security Cutter [PSC].
The recommendation will allow the Coast Guard to maintain the accelerated acquisition
schedule for a new class of heavy polar icebnestkat was established in fiscal year 2019.

priatiSoRe pLadbilbe peembar i 26, r20t
e t he

r
t h funding VBGH s shown i n

Polar Stard The recommendation includes $15,000,000 to carry out a service life
extension program [SLEP] for the POLAR STAR to extend its service life as the Coast
Guard continues to modernize its icebreaKlegt. (Pages 712)

S. Repl2&llsltbat e s :

Full-Funding Policyd The Commi ttee again directs an exceptio
current acquisition policy that remes the Coast Guard to attain the total acquisition cost

for a vessel, including long lead time materials [LLTM], production costs, and

postproduction costs, before a production contract can be awarded. This policy has the

potential to make shipbuildingés efficient, to force delayed obligation of production

funds, and to require peptoduction funds far in advance of when they will be used. The

Department should position itself to acquire vessels in the most efficient manner within the

guidelines of gict governance measures. The Committee expects the administration to

adopt a similar policy for the acquisition of the Offshore Patrol Cutter [OPC] and heavy

polar icebreaker(Page 70)

S. RepL2&Ild® states:

Domestic Conterd To the maximum extent practicable, the Coast Guard is directed to
utilize components that are manufactured in the United States when contracting for new
vessels. Such components include: auxiliaquipment, such as pumps for shipboard
services; propulsion equipment, including engines, reduction gears, and propellers;
shipboard cranes; and spreaders for shipboard cri@ese 70)

S. RepL2&Ild® states:

Great Lakes Icebreaking CapacilyThe Committee is concerned that the Coast Guard
cannot provide adequate icebreaking capacity on the Great Lakes, consequently affecting
the regional and national economies dnel safety of maritime commerce. To enhance
icebreaking capacity on the Great Lakes, the Committee provides $5,000,000 for the Coast
Guard to formally charter and establish a major acquisition program office within 180 days
of the date of enactment of shact. Such office shall be tasked with implementing an
acquisition plan to procure a Great Lakes icebreaker that is at least as capable as USCGC
MACKINAW (WLBB i 30). Not later than 90 days after the date of enactment of this act,
the Coast Guard shall sulirto the Committee the acquisition plan, schedule, and funding
requirements for procurement of such Great Lakes icebreaker. (Page 70)
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SEC. 411Polar security cutter accgiiion report.

Not later than one year after the date of the enactment of this Act, the Commandant of the
Coast Guard shall submit a report to the Committees on Transportation and Infrastructure
and Armed Services of the House of Representatives, aribthenittees on Commerce,
Science and Transportation and Armed Services of the Seréate on

(1) the extent to which specifications, key drawings, and detail design for the Polar Security
Cutter are complete before the start of construction;

(2) the extent to Wich Polar Security Cutter hulls numbers one, two, and three are science
ready; and

(3) what actions will be taken to ensure that Polar Security Cutter hull number four is
science capable, as described in the National Academies of Sciences, Enginedring, an
Medi ci neds Commi ttee on Pol ar |l cebreaker Cost

AAcquisition and Operation of Polar |l cebreakers:

July 11, 2017.

6HFWLR®M. R. a%4 0 e(paomd rsdieatithees f al | owi ng

SEC. 412Sense of the Congress on the need for a new Great Lakes icebreaker.
(a) Findingsd The Congress finds the following:

(1) The Great Lakes shipping industry is cruciallte American economy, including the
U.S. manufacturing base, providing important economic and national security benefits.

(2) A recent study found that the Great Lakes shipping industry supports 237,000 jobs and
tens of billions of dollars in economic agty.

(3) United States Coast Guard icebreaking capacity is crucial to full utilization of the Great
Lakes shipping system, as during the winter icebreaking season up to 15 percent of annual
cargo loads are delivered and many industries would have toergheic production if

Coast Guard icebreaking services were not provided.

(4) Six of the Coast Guardds nine icebreaking cut

years old and are frequently inoperable during the winter icebreaking season, including
those that have completed a recent service life extension program.

(5) During the previous 10 winters, Coast Guard Great Lakes icebreaking cutters have been
inoperable for an average of 65 cuttietys during the winter icebreaking season, with this
annual lostapability exceeding 100 cuttdays, with a high of 246 cuttelays during the

winter of 20172018.

(6) The 2019 ice season provides further proof that current Coast Guard icebreaking
capacity is inadequate for the needs of the Great Lakes shippingyndsonly six of the

nine icebreaking cutters are operational and millions of tons of cargo was not loaded or
was delayed due to inadequate Coast Guard icebreaking assets during a historically average
winter for Great Lakes ice coverage.

(7) The Congreshas authorized the Coast Guard to acquire a new Great Lakes icebreaker
as capable as Coast Guard Cutter MACKINAW (WILBB), the most capable Great
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Lakes icebreaker, and $10 million has been appropriated to fund the design and initial
acquisition work fotthis icebreaker.

(8) The Coast Guard has not initiated a new acquisition program for this Great Lakes
icebreaker.

(b) Sense of the Congredslt is the sense of the Congress of the United States that a new
Coast Guard icebreaker as capable as Coast @uater MACKINAW (WLBBT 30) is

needed on the Great Lakes and the Coast Guard should acquire this icebreaker as soon as
possible.

21 OEUI
On July 31, Qd&drmMer cdd,e Seinan edc€,0 mann d der@aca@P Or7t a o]

ti
to be reported wit.h Sam Z@&@e nndtnreondt u cf eadveddrPAMAIIRNYD y 2 5,
st athees fall owi ng

SEC. 105Procurenent authority for polar security cutters.

(a) In generad For fiscal year 2020 and each fiscal year thereafter, the Secretary of the
department in which the Coast Guard is operating shall enter into one or more contracts for
the procurement of not fewehan three heavy polar security cutters and three medium
polar security cutters and the associated equipment for such polar security cutters.

(b) Fundingd Of the amounts made available for fiscal years 2020 and 2021 by this Act,
not less than $745,000,00@edl be available for each heavy polar security cutter authorized
to be procured in such fiscal years.

(c) Prohibition on contracts or use of funds for development of common hull design.
Notwithstanding any other provision of law, the Secretary of therttapat in which the
Coast Guard is operating may not enter into any contract for, and no funds shall be
obligated or expended on, the development of a common hull design for medium polar
security cutters and Great Lakes icebreakers.

GHFWLR®. 239717 ntrodheedl obdmpreapnsgi s added) :
SEC. 403Unmanned maritime systems.
(a) Assessmerd.

(1) IN GENERALS The Commandant shall regularly assess available unmanned
maritime systems for potential use to support missions of the Coast Guard.

(2) CONSULTATIONS The Commandant shall make the assessment required under
paragraph (1) after consultation with the Department of Defense, other Federal agencies,
the academic sectoand developers and manufacturers of unmanned maritime systems.

(b) Reportd

(1) IN GENERALS Not later than 1 year after the date of enactment of this Act, and
biennially thereafter, the Commandant shall submit to the Committee on Commerce,
Science, andlransportation of the Senate and the Committee on Transportation and
Infrastructure of the House of Representatives a report on the actual and potential effects
of the use of available unmanned maritime systems on the mission effectiveness of the
Coast Gudl.

(2) CONTENTSO Each report submitted under paragraph (1) shall include the following:

(A) An inventory of available unmanned maritime systems used by the Coast Guard, an
overview of such usage, and a discussion of the mission effectiveness of seahssyst
including any benefits realized or risks or negative aspects of such usage.
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(B) A prioritized list of Coast Guard mission requirements that could be met with additional
unmanned maritime systems, and the estimated costs of acquiring and operating such
systems. This list should take into consideration interoperability with the current and future
fleet of National Security Cutters, Fast Response Cutters, Offshore Patrol (Rilars,
Security Cutters, and inservice legacy cutters such as the-&xdt, 210-foot, and 225

foot Buoy Tenders.

(c) Definitionsd In this section:
(1) UNMANNED MARITIME SYSTEM.0

(A)INGENERALO The term fiunmanned maritime systemO mean
or autonomous vehicle ttéat

(i) is produced by the commercial sector;

(i) is designed to travel in the air, on or under the ocean surface, on land, or any
combination thereof; and

(iii) functions without an orboard human presence.
(B)INCLUSIONSd The term Aunmanned ndariti me systemd incl

(i) associated components, suchantrol and communications, data transmission, and
processing systems;

(i) an unmanned undersea vehicle;

(iif) an unmanned surface vehicle;

(iv) an unmanned aerial vehicle;

(v) an autonomous underwater vehicle;
(vi) an autonomous surface vehicle; and
(vii) an autonomous aerial vehicle.

(2) AVAILABLE UNMANNED MARITIME SYSTEMS.0 T he term favail abl e
unmanned maritime systemso includes unmanned mar.i
commercially or are available to the Coast Guard in coordination witheparbnent of

Defense or other Federal agency.
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OLIXPHndLIX®PH, weaedire the early 1970s as replac
icebreébkygrwere dgsebgnedr ¥ 0ce3lDti vheys ,L cacnkdh eneedr € b ui
Shipbuilding of Seattl e, WA |, a division of Lockh
which exited the shipbuilding business in the | &

Figure A-1.Polar Star and Polar Sea
(Side by side in McMurdo Sound, Antarctica)

Source: Coast Guard photograph that was accessed on April 21, 2011, at
http://www.uscg.mil/pacarea/cgcpolarsea/history(tisip no longeractive). The photograph accompanies Kyung

0 6RQJ "6HQDWH 3DVVHV &8DQWZHOO OHDVXUH WRSeRtEWSRQH 6FUDSSLQJ RI
September 22, 2012, posted laitp://blogs.seattletimes.com/politicsnorthwest/2012/09/22/sepatses
cantwellmeasureto-postponescrappingpf-polar-seaicebreaker/

49 The designation WAGB means Coast Guard icebreaker. More specifically, W means Coast Guard ship, A means
auxiliary, G means miscellaneous purpose, and B means icebreaker.
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Figure A-2.Polar Sea

Source: Coast Guard photograph that was accessed April 21, 2011, at
http://www.uscg.mil/pacarea/cgcpolarsea/img/PSEApics/FullStfipk jpg longer active). The photograph
DFFRPSDQLHY $VVRFLDWHG 3%HBDWWHG 5ABSBUHDNHRU3 B DEERIEIE, .202 1HZV
posted athttps://komonews.com/news/local/reprief@-seattlebasedicebreakerpolar-sea

The ships are 399 f e20t0 |tbdnhge yanad redyi ¢ Blearowes td o ut 1

power fnwlcipmmwrer ed i cebreakers, with oa 6capeaehti | ity
thick at a speed of 3 knots. BecauseéeionfUtBeir ic
parl heaey pol ar icebreakers. I n addition to a cr

researchdeoplf é&. of

Pol arwaSt acesosmmined i nto service on Janmarg 19, 197
t han 1b0e yyoenadr Bigtismaleinyedr 3 6ebwvée cealuwded ect ric mot
and ot he,rheprCobalsetmsGuard placed the 6hip in caret
Congress in FY2009 and FYP00 la0ra pMtoavre dedn f unh dfi ags ¢
for tgyea®septathe work, which reportedly cost abou

the ship was reacti vated on December 14, 2012.
Pol awaSemami ssi oned into service on Fenborrueary 23,
t han 1b0e yyoenadr si t s or i-ygeianra Isleyr viinctee nldiefde .30l n 2006, t
completed a rehabilitat oax peotedtddmhuiDoe Xibieda etc

25, 2010, however, thPoCahatlecBwdrferannamnneadi hee
and twassavail abl afffePThigeaGabsbnBobhaidnféaced

By comparison, the Coast G asndwhigghenderace duticriacamut4l8ecur i ty Cu!
feet long and displace roughly 4,000 tons.

51 Source for July 12006, date: U.S. Coast Guantal to CRS on February 22,200Bh e Coas't Guardodés offic
forcaretakest at us is filn Commi ssi on, Special . o

52See, for example,Kung M. Song, Al cebreaker P Gdattla TimgDecembeB 4t s $57 Mi | |
2012.

%filcebreaker POLAR SEA SiGbastGuarceG@bmdass (Oficial Blog of thd U.9. Cdaste s , 0

Guard), June 25, 201Bee alsdi USCG Camcell €seBol aker 0BbefeRseNews.cirupel2® y ment , 0
2010Andr ew C. Revkin, AAmeri cads He Dotfarth (blewbrorkeTanleehlaqg) Ar e Bot h
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equi pmemal dmr 89 & rt oStfaafRc o Il a dsa$teatrur ™ t o service

Al t hough the Coast Guard in recent years has i n\
extend thePoptrayi Sl isfad pofi al condition, as a re
has nevertheless become increasnmuwdly dsapmlgdy menti f
Mc Mur do St ati,ons hiinp bAonatradr cetg uciap ment rfdr eguenst | y br
somet i méReplcauement s f &r crmanpy nefnttshearshinm | onger
avail abl e.PoTlloarh pStpaarthize fCala,scta nGui anrudes! aras s ae

sourcepbédpameést
Ol w, 1 EPUOwW/ OOEU4A8¢-€1 EUI EOI U
He al WAGBO()LIX®Hwafsundaedt he early 19 %®P0bd aas Sa aco mp | ¢

anRlol ar &pd was commi ssioned into service on Aug

Figure A-3.Healy

Source: Coast Guard photograph accessed August 12, 201Bitps://www.history.uscg.mil/JSoastGuard
Photo-Gallery/igphoto/2002136680/

June 25, 2010.

54 Source: October 17, 201émail to CRS from Coast Guard Congressidkfidirs office. Section 222 of the Coast

Guard and Maritime Transportation Act of 2012R. 2838P.L. 112213 0of December 20, 2012) prohibited the Coast

Guard from removing any part of Polar Sea and from transferring, relinquishing ownership of, dismantling, or

recycling the ship until it submitted a business case analysis of the options for @maf ceactivating the ship and

extending its service life to at least September 30, 2022, so as to maintain U.S. polar icebreaking capabilities and fulfill

the Coast Guardds high | atitude mission ftitedeStiglyTheas i dent i fi
business case analysis was submitted to Congress with a cover date of NovemberFor20a&: on the High

Latitude Study, seAppendix B.

%See, for exampl e, Ri cha-irehrORIS®Rathild oftiveeleSt MilitalnelustNad g1 ect ed 4 3

Co mp | LexAngeles Times August 2, 2019; Mel ody Schreiber, fAiThe Only
Fire Returnni ndArcficiTaday AvMidgracthc t24 ,c a2 ®1 9 ; Calvin Biesecker, AFir e
Aging, and Onl y Defé¢hgeduilyMaiclcle2®i9e ak er , 0
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The sébiui Ita by Avondale I ndustries, a shipyard I

numer ous Coast Guar d eavnedn tNiaavly s kbepcgajmnmreg b o nwhngh |l |
I ndustr(hlsl (HUbhgequently wound dowa, sangbuhéding
facility is no |l onger building ships.)

Al t hough it is referred to (i nHdail&yctplaalrlgerce) as
thRBal aranBibamédi Seas 420 feet | ong and displ aces
PolStranRlol arHeSsasHays | ess i ceb(rwhadkcihn g sc amhayb iilti tiys r e
a medium poftarhecebhanakerBheavwwtparloare icaeglarbe d k ary
supporting scientific research.t Thea cskhiap caa s pheree
knots, and embark a scientific research staff of
2vi sitors). The ship i senusiefd cprriensaerairlcyh faonrd scuopnpdo
operations in the Arctic.

3T UT'T uDEEOWERE DT OET WwHOUOEEUDPOOwm- 2 %A w/ OO0
Se'S—"7e1 71 Se-7>

Nat hani el()l BIX$Bebammeirlt for the NSF in 1992 by Nor
Shibui Il ding, of Larose, LA.

Figure A-4.Nathaniel B. Palmer

Source: Photograph accompanyifgter Rejcek "6 \VWHP 6WXG\ /$5,66%$ 7DNHV 8QLTXH $SSURDF
RQ ,FH 6KHOI ARmd&adiic BuiUHtRd |States Antarctic Program), September 18, 2009. A caption to the
photograph V W DRHEdt#oVCdurtesy: Adam Jenking

Cal IPad mer ihogerfadre dNESdi son Chouest Of fshore (ECC(
LAa firm that ownshasti ppenadesffebBRel derepwater
is 308 feet | ong and has haadicsrpdva coefmezn2 aonfd acbaonu t

%For more on ECO, shitm/wiwhchoudsiicomhds website at
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peni MMhwel s.hi p might be ¢ onsindeorceedh nloggsrsa pahn ci o eelsreen
with enough icebreaki ng c aPpaa bieelcietbyr efadkri ntgh ec afnatbai r
not considepedfodminMabeddent esopply mission.
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Li Pal methe poadamd s & pleaaiyrednhciep()MIX8RHwasd bui |t for
NSF by North American Shipping. I't was-compl et ec
term charter from ECO. I't is 230 felett haxngaand F
crew of 16 and can embark a scientific staff of
van) It can break ice up to 1 fPadtmetrhi evlaswibtuh | d
to support NSF opertaitd wlnasr liyn dpher Atnit@amctatc, Pplame
Antarctic Peninsul a.
Figure A-5.Laurence M. Gould
Source: Photograph accompanying AlchetroRV Laurence M. Gouldu XSGDWHG $XJXVW DFFHVVH

August 7, 2019, ahttps://alchetron.com/RNaurenceM.-Gould#.

57 Sources vary on the exact number of scientific staff that can be embarttezignip For some basic information on
the ship, seattp://www.nsf.govbd/loppkupporthathpalm.jsp

http://www.usap.gowesselScienceAndOperatiodetumentgirvnews_june03.pdfprvnews_june03.pdf
http:/nsf.govbd/iopplantarctireatypdf/plans0607L5plan07.pdf
http://www.nsf.gowpubs1996hsf9693fls.htm and

http://www.hazegray.org/orldnavusahsf.htm
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Figure A-6. Sikuliaq

Source: Photograph accompanyihguren Frisch ~ 8 $9ins InternationalConsortium oflcebreaker

Operators WAF [University of Alaska Fairbanks] News and Infoffeltioary 6, 2018. A caption to the
SKRWRJUDSK VWD WMark QecBedltrdbk. TieKdR&HrBh vessel Sikuliaq navigates through Arctic
LFH LQ VXPPHU M

2000EUa
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Table A-1.Coast Guard and NSF Polar Ships

Coast Guard NSF
Laurence
Polar Star Polar Sea Healy Palmer M. Gould  Sikuliaq
Currently operational? Yes No Yes Yes Yes Yes
Entered service 1976 1978 2000 1992 1997 2015
Length (feet) 399 399 420 308 230 261
Displacement (tons) 13200 13200 16000 6,500 3,780 3,665
Icebreaking capability 6 feet 6 feet 4.5 feet 3 feet 1 foot at 250r3
(ice thickness in feet) at continuous feetat 2
3 knots or other speed forward knots
motion
Icebreaking capability 21 feet 21 feet 8 feet n/a n/a n/a
using back and ram (ice
thickness in feet)
Operating temperature -60° Fahrenheit -60° -500 n/a n/a n/a
Fahrenheit Fahrenheit
Crew (when operational) 155 155 85 22 16 22
Additional scientific staff 32 32 35 27-37 26 to 2&¢ 26

Sources: Prepared by CRS using data from U.S. Coast Guard, National ReseaudilCbdlational Science
Foundation DHS Office of Inspector Generalnd (forPalméradditional online reference sourcaeya is not

available.

a. Includes 24 officers, 20 chief petty officers, 102 enlisted, andtge aviation detachment.
b. Includes 19 offiers, 12 chief petty officers, and 54 enlisted.

c. In addition to 85 crew members 85 and 35 scientists, the ship can accommodate another 15 surge
personnel and 2 visitors.

d. Plus 9 more in a berthing van.
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DHS in June 2013 approved a Mission Need Stat eme
recapitali zatNiSomstmrtejsedth.e Tlod IMwi ng (emphasis a

This Mission Need Statement (MNS) establishes the need for polar icebreaker capabilities
provided by the Coast Guard, to ensure that it can meet current and future mission
requirements in the polar regions....

Current requirements and future projections based upon cutter demand modeling, as
detailed in the HLMAR [High Latitude Mission Analysis Report], indicte Coast

Guard will need to expand its icebreaking capacity, potentially requiring a fleet of up

to six icebreakers (3 heavy and 3 medium) to adequately meet mission demands in the
high latitudes.... The analysis took into account both the Coast Guard statutory mission
requirements and additional requirements for yeand presence in both polar regions
detailed in the Naval Operations Concept (NOC) 2010.... The analysis also evaluated
employing single and muitrewing concepts.... Strategic home porting analysis based
upon existing infrastructure and distance to operational areas provided the finabinpu
determine icebreaker capacity demahd.

While the MNS can be viewed as an authoritative
numbers of U. S. pol ar icebreakers,qubtedn be not
passage from the MB8B8ténce. i nfipbpebdhnfpbbyodes the
These ter ms, which are often overl ooked in disct
i cebreaker s, make the key sentence | ess ironcl ac
been if the terms had not been included, and cou
requirement might amount to something | ess than
icebreakers.

I't can also be noqeodt eds pstshsca gN S, n otinthaet atblber eMN S
informed by the High Latitude Mission Analysis F
into account not only Coast Guard statutory miss
Defense (DOD) r erqouuinrdemmpenetisse ot hy @ad ar regi ons a:
2010 Naval Operations Concept (NDGCD.appéear sstopot
have subsequently droppeduntisp2esencecd®inr emenpolfl

58 Department of Homeland Securifglar Icebreaking Recapitalization Project Mission Need Statement, Version 1.0
approved by DHS June 28, 2013, pp. 1, 2, 9, 10, 11, 12.

59 A September 25, 2017, GAO report on polar icebreakers states the following (emphasis added):

In December 2016, DOD reported to Congress that it had no specific defense requirement for
icebreaking capability because Navy Arctic requirements are met byseadand air assets which
can provide yearound presence.

-- DOD reported in April 2017 that its only potential defense requirednénrtthe Thule Air Force
Base resupply [mission] in Greenlanés met by the Canadian Coast Guard through a
Memorandum of Undstanding with USCG.

-USCGb6s 2013 Pol ar |l cebreaker Mi ssion Needs Statement
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a
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during the discussioniCmarstti dGru aafd tnhee dise arti fd g atsh ¢
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Similtard yJume 14, 20Mlk6 ,Colaesdr iGua rkde fammrde Mar i t i me T
subcommi ttee of the House Transpdmialal oMi ahéeé | nf
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| eas] s h,imstjh]Je Hi gh Latitbhdaevgtpdyasaiysebheaker s

Coast Guard's requiremeine tal kBogthhous kKobndhety
icebra&akers.

A September 25, 2017, Government Accountability
states that

the Coast Guard hdeen unable to address all polar icebreaking reqeests 2010. For
example, the Coast Guard reported fulfilling 78 percent (25 of 32) of U.S. government

needs as partly based on the 2010 Naval Operations Céneegbcument that provides] joint
maritime security strategy implementation guidaficehe Navy, Marine Corps, and USGG
which stated that U.S. naval forces had a demand forrgeiad polar icebreaking presence in the
Arctic and Antarctic.

-- In April 2017, DOD joint staff officials confirmed that DOD and Naval defense strategy had
beenupdated and does not include icebreaking requirements. DOD officials in charge of operations
in the Pacific said that although they do not have a requirement for a heavy icebreaker, icebreakers
play a key role in aiding the icebreaking mission to McMurdo.

(Government Accountability OfficeSoast Guard: Status of Polar Icebreaking Fleet Capability
and Recapitalization PIagrGAO-17-698R, September 25, 2017, p. 20 (briefing slide 11).)

60 Summary of RFI, October 25, 2016, page 2, accessed November 10, 2tffs: Atvww.uscg. milcquisition/
icebreakepdf/AcquisitionStrategyRFI.pdf

61 Transcript of hearing.
62 Transcript of hearing.
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agency requests for polar icebreaking services during fiscal year 2010 through 2016. Coast
Guardoff ci al s cited various factors affecting the Co:
particularly the unavailability of its heavy polar icebrealérs.

A July 2018 GAO report stated that

the Coast Guard operates one medium icebreaker, the Healy, wharh évgzected end of
service life in 2029. Despite the requirement for three medium icebreakers, Coast Guard
officials said they are not currently assessing acquisition of the medium polar icebreakers
because they are focusing on the heavy icebreaker auind plan to assess the costs
and benefits of acquiring medium polar icebreakers at a lateftime.

I n addition tha mbeeet adfrt MAKRs bBhave been conducted i
assess U.S. requirements rf osruspaaliari nigc eabnrde arkoedresr neé
Coast Gwarldar i cebreaker fleet

/| OOEUw( ET EUI EOl UUw. x1 UEUI EwEaw. UT 1T Uw"
I n di scussions of Uu. S. pol ar icebreakers, obsery
icebreaking fleets o¢hpEBHhhedwsbyn €bDhet Goaandr B a@asme
i
i

cebreakers around t he wosrolnde; itcheeb rfeiagkuerress diens itghne
n the .Balat

Observers sometimes highlight the difference bet
the much | arger number of Russian polar icebreatk
can be not@dAt batcRuaeas#lhiame tihse mucsh I[Acorcgdrc coa:
many more peof@sl eArlcitviec i(mbRPwstsiraoughly 2 million)
than 68, 000 a%anodf tJhualty nmia,r i2t0i InYe) ,t&sr aAnrscptoirct actoi aosnt ai
critical homesappoRUSEPgan Arctic communities. Co
reghave di ffering requirements for polar icebr e:
t heot ar | nacetrievsittsi easn d

63 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp32A similar statement appears on page 4.

64 Government Accountability OfficeCoast Guard Acquitibns[:] Actions Needed to Address Longstanding Portfolio
Management Challenge€AO-18-454, July 2018, p. 13.

65 For additional discussion, see the Background secti@R& Report R4115& hanges in the Atic: Background
and Issues for Congressoordinated by Ronald O'Rourke
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Table B-1. Major Icebreakers of the World as of May 1, 2017

(Includes some icebreakers designed for Baltic use)

Total all In inventory, government owned or In inventory, privately owned and
types, in operated operated
inventory (+
under 45,000 or 20,000 to 10,000 to
construction 45,000 or 20,000 to 10,000 to more 44,999 19,999
+ planned) more BHP 44,999 BHP 19,999 BHP BHP BHP BHP
Russia 46 (+11+4) 6 (all nuclear 16 (1 nuclear 7 9 8
powered; 2 powered; 5
not designed for
operational) Baltic use)
Finland 10 7 (4 designed 1 2
for Baltic
use)
Canada 7 (+2 +5) 2 5
Sweden 7 (+0 +3) 4 (3 designed 3
for Baltic
use)
United States 5 (+0 +3) 2 (Polar Star 1 (Healy 1 (Aivig 1 (Palmer
andPolar
SeaPolar
Seanot
operational)
Denmark 4 4 (al4
designed for
Baltic use)
China 3 (+1 +0) 3
Estonia 2 2 (both
designed for
Baltic use)
Norway 1 (+1 +0) 1
Germany 1(+0 +1) 1
Chile 1(+0 +1) 1
Australia 1(+0 +1) 1
Latvia 1 1 (designed
for Baltic use)
Japan 1 1
South Korea 1 1
South Africa 1 1
Argentina 1 1 (not
operational)
United 0 (+1 +0)
Kingdom

Source: Table prepared by CRS based Or5. Coast Guard chart showing data compiled by the Coast Guard as
of May 1, 2017, accessed September 14, 201ttt/ www.dco.uscg.miortals8/DCO%20Documents/
Office%200f%20Waterways%20and%200cean%20R0lic¥501%20major%20icebreaker%20charupdf?

201706-08-091723907.
Notes: BHP

WKH EUDNH KRUVHSRZHU RI WKH VKLS:V SRZHU SODQW $ VKLS ZLW

considered a heavy polar icebreaker, a ship with 20,000 to 44,999 BHP might be considered a medium polar
icebreaker, and a ship with 10,000 to 19,999 BHP might Insidered a light polar icebreaker or an icapable
polar ship.
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P0&d6ncluded the foll owing:
INTRODUCTION

The United States has strategic national interests in the polar regions. In the Arctic, the
nation must protect its citizens, natural resources, and economic interests; assure
soveeignty, defense readiness, and maritime mobility; and engage in discovery and
research. In the Antarctic, the United States must maintain an active presence that includes
access to its research stations for the peaceful conduct of science and the cability t
participate in inspections as specified i
was to advise the U.S. House of Representatives and the U.S. Senate on an assessment of
the costs incurred by the federal government in carrying out polar icélgeakssions

t

and on options that could minimize |ifecycle

and recommendations are presented below. Unless otherwise specified, all estimated costs
and prices for the future U.S. icebreakers are expressed in 204& dsince that is the

year in which the contracts are scheduled to be made. Supporting material is found in the
appendices.

FINDINGS AND RECOMMENDATIONS

1. Finding: The United States has insufficient assets to protect its interests, implement
U.S. poligy, execute its laws, and meet its obligations in the Arctic and Antarctic
because it lacks adequate icebreaking capability.

For more than 30 years, studies have emphasized the need for U.S. icebreakers to maintain
presence, sovereignty, leadership, andassh capaciy but the nation has failed to
respond....The strong warming and related environmental changes occurring in both the
Arctic and the Antarctic have made this failure more critical. In the Arctic, changing sea
ice conditions will create greataavigation hazards for much of the year, and expanding
human industrial and economic activity will magnify the need for national presence in the
region. In the Antarctic, sea ice trends have varied greatly from year to year, but the annual
requirements foaccess into McMurdo Station have not changed. The natioretplilpped

to protect its interests and maintain leadership in these regions and has fallen behind other
Arctic nations, which have mobilized to expand their access toaeered regions. The
United States now has the opportunity to move forward and acquire the capability to fulfill
these needs....

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and opegat by the United
States Coast Guard (USCG).

The current Department of Homeland Security (DHS) Mission Need Statement (DHS

2013) contemplates a combination of medi um

recommendation is for a single class of polar icakee with heavy icebreaking capability.
Proceeding with a single class means that only one design will be needed, which will
provide cost savings. The committee has found that the fourth heavy icebreaker could be
built for a lower cost than the lead shipapomedium icebreaker class....

The DHS Mission Need Statement contempl ated

of two classed three heavy and three medium icebreakers. Details appear in the High
Latitude Mission Analysis Report. The Mission Megtatement indicated that to fulfill its
statutory missions, USCG required three heavy and three medium icebreakers; each vessel

y
y

Co
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a

would have a single crew and would homeport
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indicated that four heavy icebreakers willeh¢he statutory mission needs gap identified
by DHS for the lowest cost. Three of the ships would allow continuous presence in the
Arctic, and one would service the Antarctic.

As noted in the High Latitude Reporay, USCGO6s emp
from home port (DAFHP) for a single crew. Three heavy icebreakers in the Arctic provide

555 DAFHP, sufficient for continuous presence. In addition, the medium icebreaker USCG

Cutter Healyds design service kqufed USC&GNs t hrough 2
could consider operating three ships with four crews, which would provide 740 DAFHP.

The use of multiple crews in the Arctic could require fewer ships while providing a

comparable number of DAFHP. For example, two ships (instead of the regulacth

three) operating in the Arctic with multiple crews could provide a similar number of annual

operating days at a lower cost, but such an arrangement may not permit simultaneous

operations in both polar regions and may not provide adequate redundarapability.

More important, an arrangement under which fewer boats are operated more often would

require more major maintenance during shorter time in port, often at increasing cost. In

addition, if further military presence is desired in the Arctic, BS€buld consider ice

strengthening the ninth national security cutter.

One heavy icebreaker servicing the Antarctic provides for the McMurdo breakout and
international treaty verification. The availability of the vessel could be extended by
homeporting irthe Southern Hemisphere. If the single vessel dedicated to the Antarctic is
rendered inoperable, USCG could redirect an icebreaker from the Arctic, or it could rely
on support from other nations. The committee considers both options to be viable and
beliewes it difficult to justify a standby (fifth) vessel for the Antarctic mission when the
total acquisition and lifetimeperating costs of a single icebreaker are projected to exceed
$1.6 billion. Once the four nevcebreakers are operational, USCG can neally be
expected to plan for more distant titerizons. USCG could assess the performance of
the early ships once they are operational detérmine whether additional capacity is
needed.

USCG is the only agency of the U.S. government that is simultatye@unilitaryservice,

a law enforcement agency, a marine safety and rescue agency, and an environmental
protection agency. All of these roles are required in the mission need statement for a polar
icebreaker. USCG, in contrast to a civilian company,thasauthorities, mandates, and
competencies to conduct the missions contemplated for the polar icebreakers. Having one
agencywith a multimission capability performing the range of services needed would be
more efficientthan potentially duplicating effolty splitting polar icebreaker operations
among other agencies.

The requirement for national presence is best accomplished with a military vessel. In
additon USCG i s fully interoperable with the U.S. Nav

TreatyOrganizatb n partner s. USCG is already mandated to o
and polaiicebreakers. Continuing to focus this expertise in one agenegins the logical
approach....

Government ownership of new polar icebreakers would be less costly than tdidease

financing (see Appendix C). The government has a lower borrowing cost than any U.S.

based leasing firm or lessor. In addition, the lessor would use kigkeequity (on which

it would expect to make a profit) to cover a portion of the leaseriic i ng. The committeeds
analysis shows that direct purchase by the government would cost, at a minimum, 19

percent lesshan leasing on a net present value basis (after tax). There is also the risk of

the lessor goindpankrupt and compromising the availéliof the polar icebreaker to

USCG. For its analysis, the committee not only relied on its extensive experience with

leveraged lease financing but also reviewed available Government Accountability Office

reports and Office of Management and Budget rueeemined commercial leasing
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economics and current interest rates, and validated its analysis by consulting an outside
expert on the issue....

Chartering (an operating lease) is not a viable option.... The availability of polar icebreakers
on the open magk is extremely limited. (The committee is aware of the sale of only one
heavy icebreaker since 2010.) U.S. experience with chartering a polar icebreaker for the
McMurdo resupply mission has been problematic on two prior charter attempts. Chartering
is workable only if the need is short term and mission specific. The committee notes that
chartering may preclude USCG from performing its multiple missions....

In the committeeds judgment, an enlarged icebreal
USCG to stragthen its icebreaking program and mission. Although the number of billets
that require an expert is small compared with the overall number of billets assigned to these
icebreakers, more people performing this mission will increase the pool of experienced
candidates. This will provide personnel assignment officers with a larger pool of candidates
when the more senior positions aboard icebreakers are designated, which will make
icebreaking more attractive as a career path and increase the overall leebredking
expertise within USCG. Importantly, the commonality of design of the four recommended
heavy icebreakers will reduce operating and maintenance costs over the service life of these
vessels through efficiencies in supporting and crewing them. Haeisgels of common
design will likely improve continuity of service, build icebreaking competency, improve
operational effectiveness, and be more -effitient....

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is the moaliable mechanism for controlling costs for a program

of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifecyclecost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting programwith economic order quantitpurchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from the l@agrcurve, and thus reduce labor hours

on subsequent vessels.

The acquisition strategy would incorporate (a) technology transfer from icebreaker

designers and builders with recent experience, including international expertise in design,

construction, andaquipment manufacture; (b) a design that maximizes use of commercial

off-the-shelf (COTS) equipment, applies Polar Codes and international standards, and only

applies military specifications (MHSPEC) to the armament, aviation, communications,

and navigab n equi pment ; (c) reduction of any fAbuy Ame:l
sourcing of the most

suitable and reliable machinery available on the market; and (d) a program schedule that
allows for completion of design and planning before the start of cetisinu These
strategies will allow for optimization of design, reduce construction costs, and enhance
reliability and maintainability....

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the costgstimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated.
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The committee estimates the rough ewdf-magnitude (ROM) cost of the first heavy

icebreaker to be $983 million. (See Appendix D, Tablé.pOf these alin costs, 75 to 80

percent are shipyard design and construction costs; the remaining 20 to 25 percent cover
governmerincurred costs sticas governmerfurnished equipment and government

incurred program expenses. If advantage is taken of learning and quantity discounts

available through the recommended block buy contracting acquisition strategy, the average

cost per heavy icebreaker ispgpximately $791 million, on the basis of the acquisition of

four ships. The committeeds anal ysi s of the shi
components (staekp length) suggests an overall length of 132 meters (433 feet) and a

beam of 27 meters (89 fgeThis is consistent with USCG concepts for the vessel.

Costs <can be significantly reduced by foll owing
Reduction of MIL-SPEC requirements can lower costs by up to $100 million per ship with

no loss of missioncapability.... The other recommended acquisition, design, and

construction strategies will control possible cost overruns and provide significant savings

in overall life-cycle costs for the program.

Although USCG has not yet developed the operational mempeints document for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics dhe USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreakeiThe committee estimates that a fiedtclass medium icebreaker will
cost approximately $78nillion. The fourth ship of the heavy icebreaker series is
estimated to cost $692 milliomesigning a mediuralass polar icebreaker in a second
shipyard would incur the estimatedgineering, design, apdanning costs of $126 million

and would forgo learning from the firiiree ships; the learning curve would be restarted
with the first medium design. Costs of builditige fourth heavy icebreaker would be less
than the costs of designing and building iestfof-class medium icebreaker . In
developing its ROM cost estimate, t@mmittee agreed on a common notional design and
basic assumptions. Two committee members then independently developed cost
estimating modelsyhich were validated internalllgy other committee members. These
analyses were then useddstablishthecomi t t eeds pri mary cost esti mate.

5. Finding: Operating costs of new polar icebreakers are expected to be lower than
those ofthe vessels they replace.

The committee expects tloperating costs for the new heavy polar icebreakers to be lower
thant hose of USCG6és Pol ar Star. Whil e USCGo6s previ
costs of newcutters are significantly higher than those of the vessels they replace, the
committee does ridoelieve this historical experience applies in this case. There is good
reason to believe thaperating costs for new ships using commercially available modern
technology will be lowethan costs for existing ships.The more efficient hull forms and
modernengines will reduce fuel consumption, and a wesigned automation plant will
require fewer operation and maintenance personnel, which will allow manning to be
reduced or freed up for alternative tasks. The use of COTS technology and the
minimization of MIL-SPEC, as recommended, will also reduce {@rgn maintenance
costs, since use of customized equipment to meetSREC requirements can reduce
reliability and increase costs. A new vessel, especially over the first 10 years, typically has
significantly reduced major repair and overhaul costs, particularly durirdatty periods,
compared with existing icebreakdrsuch as the Polar S&that are near or at the end of
their service life.... The Polar Star has many-agated issues that requiretii be
extensively repaired at an annual -gdigcking. These issues will be avoided in the early
years of a new ship. However, the committee recognizes that new ship operating costs can
be higher than those of older ships if the new ship has more compiexfford more
capabilities. Therefore, any direct comparisons of operating costs of newer versus older
ships would need to take into account the benefits of the additional capabilities provided
by the newer ship.
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USCG will have an opportunity to evaludgke manning levels of the icebreaker in light of
the benefits of modern technology to identify reductions that can be made in operating
costs....

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that oneof the ships has full science capability.

Al | four proposed shi psr ewnoduyl,dd bweh idcehs-iwginleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in thmroon polar icebreaker design is the most

costef fective way of fulfilling both the USCGO6s pol
research polar icebreaker needs.... The incremental costs of a geietigelesign for each

of the four ships ($10 millioto $20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 million to $30 million) are less than the

independent design and build cost of a dedicated research medium icebreaker.... In

briefings atits first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgets to suppetinidlheavy icebreaker access or the

incremental cost of design, even though their science programs may require thistgapabil

Given the small incremental cost, the committee believes that the science capability cited

above should be included in the acquisition costs.

Scienceready design includes critical elements that cannot be retrofittegifestively

into an existingship and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommodates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientfic equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreakto replace the science capabilities of the Healy upon her
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retaned. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
aqquired at the time of the build of each ship so that environmental data that are essential
in fulfiling USCG polar missions can be collected.

7. Finding: The nation is at risk of losing its heavy polar icebreaking capability
experiencing a critical capady gap? as the Polar Star approaches the end of its
extended service life, currently estimated at 3 to 7 years.

The Polar Star, built in 1976, is well past itsy3far design life. Its reliability will continue

to decline, and its maintenance costs will tomre to escalate. Although the ship went

through an extensive lifextending refit in 20112 0 1 2 , the Pol ar Starbés usef
estimated to end between 2020 and 2024. As USCG has recognized, the evaluation of

alternative arrangements to secure polabrieaking capacity is important, given the

growing risks of the Polar Star losing its capability to fulfill its mission....

8. Recommendation: USCG should keep the Polar Star operational by implementing
an enhanced maintenance program (EMP) until at leastwo new polar icebreakers
are commissioned.

Even if the committeeds notional schedul e f
polar icebreaker would not be ready until J
could be designed with plann®dnd targesdd upgrades that allow the Polar Star to
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operate every year for its Antarctic mission. The necessary repairs could be performed in
conjunction with t heocking scpedute within exiseng annugle ar |y dr vy
expenditures, estimated to average rilion. In particular, the EMP would require

i mprovements i n t he shipés operating systems, S
propulsions y st e ms , and controllable pitch propellers.
EMP coul d be accompvVeragetnendal repait expenditutdsSf@ ¢é s a

Polar Star, which currently range between $2 million and $9 mitfion.
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July 2011l priolvead@@asgr &eaard st@dmdiysoinondheaobast
pabiliti eisn fioiag otpedeat ( id.mee. ,s tpuodlyar )c asermbehsL.y Kk n o\
gh Latituded8tedyJuly 2010 on its cover. The |
Il owi ng:

[The study] concludes that future capiyp and capacity gaps will significantly impact

four [Coast Guard] mission areas in the Arctic: Defense Readiness, Ice Operations, Marine
Environmental Protection, and Ports, Waterways, and Coastal Security. These mission
areas address the protectionmportant national interests in a geographic area where other
nations are actively pursuing their own national goals....

The common and dominant contributor to these significant mission impacts is the gap in
polar icebreaking capability. The increasingmbse scence of the Coast Guar dos
fleet will further exacerbate mission performance gaps in the coming years....

The gap in polar icebreaking capacity has resulted in a lacksafaatime for crews and

senior personnel and a corresponding gapraming and leadership. In addition to
providing multimission capability and intrinsic mobility, a helicoptapable surface unit

would eliminate the need for acquiring an expensive shased infrastructure that may

only be needed on a seasonal or sim@l basis. The most capable surface unit would be

a polar icebreaker. Polar icebreakers can transit safely in a variety of ice conditions and
have the endurance to operate far from |l ogistics |
have conducted a dé range of planned and unscheduled Coast Guard missions in the past.
Polar icebreakers possess the ability to carry large numbers of passengers, cargo, boats,
and helicopters. Polar icebreakers also have substantial command, control, and
communications gaabilities. The flexibility and mobility of polar icebreakers would assist

the Coast Guard in closing future mission performance gaps effectively....

Existing capability and capacity gaps are expected to significantly impact future Coast

Guard performancia two Antarctic mission areas: Defense Readiness and Ice Operations.

Future gaps may involve an inability to carry out probable and easily projected mission

requirements, such as the McMurdo resupply, or readiness to respondpcettistable

events. Bytheir nature, contingencies requiring the use of military capabilities often occur

quickly. As is the case in the Arctic, the deteri
is the primary driver for this significant mission impact. This will furthéden mission

performance gaps in the coming years. The recently issued Naval Operations Concept 2010

requires a surface presence in both the Arctic and Antarctic. This further exacerbates the

capability gap left by the deterioration of the icebreaket.flee

66 National Academies of Sciences, Engineering, and MediElivision on Earth and Life Studies and Transportation
Research Boardicquisition and Operation of Polar IcebreakersiF f i | | i ng t hietteMNRapornt, withé s Needs
cover letter dated July 11, 2017, pp2@.
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The significant deterioration of the Coast Guard icebreaker fleet and the emerging mission
demands to meet future functional requirements in the high latitude regions dictate that the
Coast Guard acquire material solutions to close the capability.gap

To meet the Coast Guard mission functional requirement, the Coast Guard icebreaking
fleet must be capable of supporting the following missions:

X Arctic North Patrol. Continuous multimission icebreaker presence in the Arctic.
X Arctic West Science Spring and summer science support in the Arctic.

X Antarctic, McMurdo Station resupply. Planned deployment for bre#ak supply
ship escort, and science support. This mission, conducted in the Antarctic summer,
also requires standby icebreaker supportbfackup in the event the primary vessel
cannot complete the mission.

X Thule Air Base Resupply and Polar Region Freedom of Navigation Transits.

Provide vessel escort operations i n support 0 f
Operation Pacer Goose; theamplete any Freedom of Navigation exercises in the
region.

In addition, the joint Naval Operations Concept establishes the following mission
requirements:

x Assured access and assertion of U.S. policy in the Polar Regiofitie current
demand for this missn requires continuous icebreaker presence in both Polar
Regions.

Considering these missions, the analysis yields the following findings:

X The Coast Guard requires three heavy and three medium icebreakers to fulfill
its statutory missions.These icebreaks are necessary to (1) satisfy Arctic winter
and transition season demands and (2) provide sufficient capacity to also execute
summer missions. Singlerewed icebreakers have sufficient capacity for all current
and expected statutory missions. Multiptewing provides no advantage because the
number of icebreakers required is driven by winter and shoulder season requirements.
Future use of multiple or augmented crews could provide additional capacity needed
to absorb mission growth.

X The Coast Guard requires six heavy and four medium icebreakers to fulfill its
statutory missions and maintain the continuous presence requirements of the
Naval Operations Concept.Consistent with current practice, these icebreakers are
singlecrewed and homeported in Seatw@ashington.

X Applying crewing and home porting alternatives reduces the overall requirement
to four heavy and two medium icebreakers.This assessment of nowmaterial
solutions shows that the reduced number of icebreakers can be achieved by having all
ves®ls operate with multiple crews and two of the heavy icebreakers homeporting in
the Southern Hemisphere.

Leasing was also considered as a nonmaterial solution. While there is no dispute that the

Coast Guardds pol ar i cebzaton, lthedecisiohteacuirda s i n need
this capability through purchase of new vessels, reconstruction of existing ships, or

commercial lease of suitable vessels must be resolved to provide the best value to the

taxpayer. The mukimission nature of the Coast Gdamay provide opportunities to

conduct some subset of its missions with non govermowned vessels. However,

serious consideration must be given to the fact that the inherently governmental missions

of the Coast Guard must be performed using governmened and operated vessels. An

interpretation of the national policy is needed to determine the resource level that best

supports the nationds interests.
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The existing icebreaker capacity, two inoperative heavy icebreakers and an operational
medium icebeaker, does not represent a viable capability to the federal government. The
time needed to augment this capability is on the order of 10 years. At that point, around
2020, the heavy icebreaking capability bridging strategy expires.

At a Jul yarifng 2®0rn1y. e economic interests in

SENATOR OLYMPIA J. SNOWE: On the high laide study, do you agree withand
thos® | would like to also hear from you, Admiral Titley, as well, on these requirements
in terms of Coast Guard vessels as | understand it, they want td hguess, it was a
three medium ice breakers. Am in correctaying that? Three medium ice breakers.

ADMIRAL ROBERT PAPP, COMMANDANT OF THE COAST GUARD: | agree with

the mission analysis and as you look at the requirements for the things that we might do up

ther e, if it is i n thenmanarequicementdor threetheavye st |, it
ice breakers and three medium ice breakers and then if you want a persistent presence up

there, it would requi@ and also doing things such as breaking out (inaudible) and other
responsibilities, then it would take up tor@ximum six heavy and four medium.

SNOWE: Right. Do you agree with that?

PAPP: I f we were to be charged with carrying
Those are the numbers that you would need to do it.

SNOWE: Admiral Titley, how would you resnd to the high latitude study and has the
Navy conducted its own assessment of its capability?

REAR ADMIRAL DAVID TITLEY, OCEANORGRAPHER AND NAVIGATOR OF
THE NAVY: Ma 6 a m, we are in the process right
capabilities based asssment that will be out in the summer of this year.

We are getting ready to finish tidathe Coast Guard has been a key component of the

Navybés task force on climate change, l'iterall
Operations set this up, that margj we had the Coast Guard invited as a member of our

executive steering committee.

So we have been working very closely with the Coast Guard, with the Department of
Homeland Security, and | think Admiral Pappgaid it best as far as the specific comments
on the high latitude study but we have been working very closely with the Coast®uard.

t he
At mosphere, Fi sheries, and Coast Guard subcommi
Transportation Committee, the following exchange

out

t

i der

no'

y

S

) EOUEUVa wl Yhvhow#' 2w. I I PET wOl w( OUx1 EVUOU w!

A JanuaryodO0Olther €£€Barptb| Guafidermhrteltak eD S Of fi ce
I nspect oort aGetmdd rtalei ng:

The Coast Guard does not have the necessary budgetary control over its [polar] icebreakers,
nor does it have a sufficient number of icebreakers to accomplish its missions in the Polar
Regions. Currently, the Coast Guard has only one operatipokr] icebreaker [i.e.,

Healy], making it necessary for the United States to contract with foreign nations to
perform scientific, logistical, and supply activities. Without the necessary budgetary
control and a sufficient number of icebreaking assetsQast Guard will not have the
capability to perform all of its missions, will lose critical icebreaking expertise, and may

67 United States Coast Guard High Latitude Region Mission Analysis Capstone Suduhap10, pp. 103, 15.
68 Source: Transcript of hearing.
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be beholden to foreign nations to perform its statutory missions. The Coast Guard should
improve its strategic approach to ensurattit has the longerm icebreaker capabilities
needed to support Coast Guard missions and other national interests in the Arctic and
Antarctic regions?

Regarding current polar icebreaking csapaabeisl i ti es
tdh foll owing:

The Coast Guardds icebreaking refletablees are unlik
below] outlines the missions that Coast Guard is unable to meet in the Arctic with its
current icebreaking resources.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

United States Coast Guard 0 Fisheries enforcement in Berigga
to prevent foreign fishing in U.S.
waters and overfishing

0 Capability to conduct searemnd
rescue in Beaufort Sea foruise line
and natural resour@xploration ships

0 Future missions not anipated to
be met: 2010 ArctidVinter Science
Deployment

NASA Winter access to the Arctic to conduct
oceanography and study Arctic
currents and how they relate to
regional ice cover, climate, and

biology
NOAA and NSF Winter research
Department of Defense Assured access to idmpacted waters

through a persistent icebreaker
presence in the Arctic and Antarcfic

The rempdratt esl ¢sde foll owi ng:

Should the Coast Guard not obtain funding for new icebreakeraajor service life

extensions for its existing icebreakers with sufficient {eaek, the United States will have

no heavy icebreaking capability beyond 2020 and no polar icebreaking capability of any

kind by 2029. Without the continued use of icebreskéhe United States will lose its

ability to maintain a presence in the Polar Regio
ice operations will continue to diminish, and missions will continue to go ufimet.

69 Department of Homland Security, Office of Inspector Genefelh e Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Program®1G-11-31, January 2011, p. 1 (Executive Summary). Report accessed September
21, 2011, abttps://www.oig.dhs.goassetWigmt/OIG_1131_Janll.pdf

70 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progran®1G-11-31, Januar 2011, p 9.
"t Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition Progragn®1G-11-31, January 2011, AO.
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Regarding cu
f

rent pelsaf oir c ¢ldrréta kcimnngi gscséi poanbsi,| itth e
states the I

r
ol Il owi ng:

The Coast Guard needs additional icebreakers to accomplish its missions in the Antarctic.

The Coast Guard has performed the McMurdo Station resupply in Antarctica for decades,

but withi ncreasing difficulty in receduty year s. The
icebreakergi.e., Polar StarandPolar Sed are at the end of their service lives, and have

become less reliable and increasingly costly to keep in setvice

In recent years, thedast Guard has found that ice conditions in the Antarctic have become
more challenging for the resupply of McMurdo Station. The extreme ice conditions have
necessitated the use of foreign vessels to perform the McMurdoibreak

As ice conditions contire to change around the Antarctic, two icebreakers are needed for
the McMurdo breakn and resupply mission. Typically, one icebreaker performs the-break

in and the other remains on standby. Should the first ship become stuck in the ice or should
the ice le too thick for one icebreaker to complete the mission, the Coast Guard deploys
the ship on standby. Since the Polar Sea and Polar Star are not currently in service, the
Coast Guard has no icebreakers capable of performing this migEientable below]
outlines the missions that will not be met without operational helany icebreakers.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

NSF Missions not anticipated to be met: 262011
Operation Deep FreeieMcMurdo Station
Resupply

Department of State Additional inspections of foreign facilities in
Antarctica to enforce the Antarctic Treaty and
ensure facilities® envir

The 1sepcoorntcl usi on and recommendations were as fo
Conclusion

With an agindleet of three icebreakers, one operational and two beyond their intended 30
year service life, the Coast Guard is at a critical crossroads in its Polar Icebreaker
Maintenance, Upgrade, and Acquisition Program. It must clarify its mission requirements,
andif the current mission requirements remain, the Coast Guard must determine the best
method for meeting these requirements in the short and long term.

Recommendations

We recommend that the Assistant Commandant for Marine Safety, Security, and
Stewardship:

Recommendation #1:Request budgetary authority for the operation, maintenance, and
upgrade of its icebreakers.

Recommendation #21n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Arctic miss should be performed by
Coast Guard assets or contracted vessels.

72 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progran®1G-11-31, January 2011p10-11.
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Recommendation #31n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Antarctic missions should be performed
by Coast Guat assets or contracted vessels.

Recommendation #4:Conduct the necessary analysis to determine whether the Coast
Guard should replace or perform serviife extensions on its two existing heagyty
icebreaking ships.

Recommendation #5:Request appropri@ins necessary to meet mission requirements in
the Arctic and Antarcti¢?

The report states that

The Coast Guard concurred with all five of the recommendations and is initiating corrective
actions. We consider the recommendations open and unresolvedCodst Guard
provided information on some of its ongoing projects that will address the program needs
identified in the report

| YuYw4 628w UEUDEwll Ul EUET w" O00OPUUDOOW:

A May 2010 report from the U.S. ArctictiRes®arch
for Arctic r2e0skQaatcend ftolre 2f0®DI9I owi ng:

To have an effective Arctic research program, the United States must invest in human

capital, research platforms, and infrastructure, including new polar class icebreakers, and

sustained seajraland, spae, and social observing systemslhe Commission urges the

President and Congress to commit to®replacing the

| YYAw- EUDPOOEOw1l Ul EUET w" OUOCEPOwW1l xOUU
A2007 National ResealPoha€bldeakér § NRE&)ar E€Epanging
Assessment ,asfseds®d Neéeds and future n€eds for Ci

The study was required by report | anguage accomg
(H. R. /P436-334Bhe study was completed in 2006 and

73 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and AcquisitioRrogram OIG-11-31, January 2011, p21
74 Department of Homeland Security, Office of Inspector Genérdlbe Coast Guardés Polar I cebreal

Upgrade, and Acquisition Progran®1G-11-31, January 2011, p31

75 U.S. Arctic Research CommissidRegport on Goals and Obggives for Arctic Research 20910, May 2010p. 4.
Accessed online December 5, 2011ht#ps://storage.googleapis.carticgov-staticpublicationsgoals/
usarc_goals_200%0.pdf

76 National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, 122 pp.

TH.R. 4567P.L. 108334 0f October 18, 2004. The related Senate bill #a8537 The Senate report & 2537
(S.Rept. 1082800f June 17, 2004tated the following:

The Commitee expects the Commandant to enter into an arrangement with the National Academy
of Sciences to conduct a comprehensive study of the role of Coast Guard icebreakers in supporting
United States operations in the Antarctic and the Arctic. The study sheluderdifferent

scenarios for continuing those operations including service life extension or replacement of existing
Coast Guard icebreakers and alternative methods that do not use Coast Guard icebreakers. The
study should also address changes in thes rael missions of Coast Guard icebreakers in support

of future marine operations in the Arctic that may develop due to environmental change, including
the amount and kind of icebreaking support that may be required in the future to support marine
operatiors in the Northern Sea Route and the Northwest Passage; the suitability of the Polar Class
icebreakers for these new roles; and appropriate changes in existing laws governing Coast Guard
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sourceas rtehfeerst udy asTheaer OB th BlR&L& onbcpg misi wns and
recommendati ons:

Based on the current and future needs for icebreaking capabilities, the [study] committee

concludes that the nation continues to require a polar icebgeélkiet that includes a

mi ni mum of t hree mul ti mi ssion ships [1i ke t he (
icebreakers] and one singteission [research] ship [like Palmer]. The committee finds that

although the demand for icebreaking capability is preditteiicrease, a fleet of three

multimission and one singmi ssi on i cebreakers can meet the na
icebreaking needs through the application of the latest technology, creative crewing

models, wise management of ice conditions, and moreesfficise of the icebreaker fleet

and other assets. The nation should immediately begin to program, design, and construct

two new polar icebreakers to replace the POLAR STAR and POLAR SEA.

Building only one new polar icebreaker is insufficient for severasaoas. First, a single

ship cannot be in more than one location at a time. No matter how technologically advanced
or efficiently operated, a single polar icebreaker can operate in the polar regions for only a
portion of any year. An icebreaker requiresulagmaintenance and technical support from
shipyards and industrial facilities, must reprovision regularly, and has to effect periodic
crew changeouts. A single icebreaker, therefore, could not meet any reasonable standard
of active and influential presee and reliable, awill access throughout the polar regions.

A second consideration is the potential risk of failure in the harsh conditions of polar
operations. Despite their intrinsic robustness, damage and system failure are always a risk
and the U.Sfleet must have enough depth to provide backup assistance. Having only a
single icebreaker would necessarily require the ship to accept a more conservative
operating profile, avoiding more challenging ice conditions because reliable assistance
would not beavailable. A second capable icebreaker, either operating elsewhere or in
homeport, would provide ensured backup assistance and allow for more robust operations
by the other ship.

From a strategic, longeerm perspective, two new Polar class icebreakdtgaw better
position the nation for the increasing challenges emerging in both polar regions. A second
new ship would allow the U.S. Coast Guard to reestablish an active patrol presence in U.S.
waters north of Alaska to meet statutory responsibilities will inevitably derive from
increased human activity, economic development, and environmental change. It would
allow response to emergencies such as seardiescue cases, pollution incidents, and
assistance to ships threatened with grounding or darbg ice. Moreover, a second new
ship will leverage the possibilities for simultaneous operations in widely disparate
geographic areas (e.g., concurrent operations in the Arctic and Antarctic), provide more
flexibility for conducting Antarctic logisticsas either the primary or the secondary ship

for the McMurdo brealn), allow safer multipleship operations in the most demanding

ice conditions, and increase opportunities for international expeditions. Finallyfeontip
decision to build two new polacebreakers will allow economies in the design and
construction process and provide a predictable cost reduction for the second ship

The [study] committee finds that both operations and maintenance of the polar icebreaker
fleet have been underfundemt any years, and the capabilities of the ndticcebreaking

icebreaking operations and the potential for new operating regimestddhy should be submitted
to the Committee no later than September 30, 2005.

The conference report dhR. 4567(H.Rept. 108774 of October 9, 20043tated the following:

As discussed in the Senate report and the Coast Guard authorization bill for fiscal year 2005, the
conferees require the National Academy of Sciences to study the role of CoabtdBheeakers.

The earlier House report ¢hR. 4567(H.Rept. 108541 0f June 15, 2004) contaiddanguage directing a similar

report from the Coast Guard rather than the National Academies. (See the passage in the House report under the header
ilcebreaking. 0)
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fleet have diminished substantially. Deferred kiegn maintenance and failure to execute

a plan for replacement or refurbishment of the né&idoebreaking ships have placed
national intersts in the polar regions at risk. The nation needs the capability to operate in
both polar regions reliably and at will. Specifically, the committee recommends the
following:

X The United States should continue to project an active and influential présehee
Arctic to support its interests. This requires U.S. government polar icebreaking
capability to ensure yeaound access throughout the region.

X The United States should continue to project an active and influential presence in the
Antarctic to suport its interests. The nation should reliably control sufficient
icebreaking capability to break a channel into and ensure the maritime resupply of
McMurdo Station.

X The United States should maintain leadership in polar research. This requires
icebreaking capability to provide access to the deep Arctic and toeveeed waters
of the Antarctic.

X National interests in the polar regions require that the United States immediately
program, budget, design, and construct two new polar icebreakbesdperated by
the U.S. Coast Guard.

X To provide continuity of U.S. icebreaking capabilities, the POLAR SEA should remain
mission capable and the POLAR STAR should remain available for reactivation until
the new polar icebreakers enter service.

X The US. Coast Guard should be provided sufficient operations and maintenance
budget to support an increased, regular, and influential presence in the Arctic. Other
agencies should reimburse incremental costs associated with directed mission tasking.

x Polar icéoreakers are essential instruments of U.S. national policy in the changing
polar regions. To ensure adequate national icebreaking capability into the future, a
Presidential Decision Directive should be issued to clearly align agency
responsibilities and lwlgetary authoritie$®

The Coast Guard igéeacecedl IOPhEOPRECLthapoirt, and that
Guafiéd working closely with interagency partners
persi dbrriotaide sU.iSn tihet eArec t
re

t

pol ar policy that sitdse nand i

ensure adequate maritime p sence to further t he
u. S. nati onal i nterests in hese regions shoul d
Gurad] capability amdheef€oastetGaaqdi abiehibk| owi ng
those broad U.S. interests and priorities are ic
icebreaking fleet should B2 maintained in an ope

78 National Research CouncRplar Icebreakers in a Changing World, An Assessment of @&igNWVashington,
2007, pp. 2.

79 Coast Guard point paper provided to CRS on February 12, 2008, and dated with the same date, providing answers to
guestions from CRS concerning polar icebreaker modernization.
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AppendixC. / 2" WO WO EDOI

This appendi x presents addition&lSCbhaclkgrawmnd i nf
2U00EUVawlOi wruUOoE®RDI WHELHIIWRHEODUUDOOU
7TDE&Hshows requested andP®C op rdarg rdahmef uGmdisrnt g Guaarr dt

budget s@ibmimesicoand PECi pmniomftahnh eEXad0OnL ssi on t hr ouc
FY2@ ubmi ssi on.

Table C-1.Funding for Acquisition of New Polar Icebreaker Under FY2013  -FY2020
Budget Submissions

(millions of theryear dollars)

FY FY FY FY FY FY FY FY FY FY FY FY 5-year

Budget 13 14 15 16 17 18 19 20 21 22 23 24 total
FY13 8 120 380 270 82 860
FY14 2 8 100 20 100 230
FY15 6 4 100 20 100 230
FY16 4 10 2 100 50 166
FY17 150 O 50 150 430 780
FY18 19 50 150 430 300 949
FY19 750 125 385 345 200 1,805
FY20 35 385 345 200 350 1,315

Source: Table prepared by CRS based on Co@siard FY2013-Y2@0 budget submissions.

Notes: For each line in the table, the first figure shown (e.g., $8 million in the case of the FY2013 budget) is the
amount of funding that was requested for that fiscal yAatual funding figures for FY20EX 20D are different.

The reductionvegpapr dogndmmgdf dDr a new p-ol ar i cebr
FY2016 budget subDnb&Hsppear shownhawe bealn rel atec
reduction in the annual GAauquii,nigl®dneavterlusc tiino nt,h ea nQc
| mpr ove@&mlcsc 8untt hose budget subbE&tsi Pmi athatoi s
the release ofs tSheetldmiieri slt,r @v0aledn, t @ sddritdaisende ¢ t ,
annual fundiAlCkdbtevahs wepreteheot increased from tt
budget s u thnei bsrseiveaknedr.d b e, essentially, an unfunde
at an April 28, 2015, hearing on Coast Guard r es
At mosphere, Fi sheri es, and Coast Guard subcommi't

Tr antsaptoiron Committee, Ada&ormana nRlawmlt DU k urhfet ,Cotalsd
testified that

by reactivatingPolar Star, we have purchased up to 10 years of decision space to
recapitalize our icéreaking fleet. Two of those years have expired. And white
exploring several options to reconstitute our nalidfeet of icebreakers, | will need
topline relief[i.e., an increasejn my acquisition budget to make this requirement a
reality 8

80 Prior to FY2019, the PC&I account was caltee Acquisition, Construction, and Improvements (AC&I) account.
81 Source: Transcript of hearing.
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Table C-2.Funding in Procurement, Construction, and Improvements (  PC&l)
Account in FY2013 -FY2020 Budgets

(millions of dollars, rounded to nearest tenth)

Budget FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 Avg.

FY13 12173 14295 1,6199 1,643.8 1,722.0 1,526.5
FY14 9511 1,195.7 901.0 1,024.8 1,030.3 1,020.6
FY15 1,084.2 1,103.0 1,1289 1,180.4 1,228.7 1,145.0
FY16 1,017.3 1,125.3 1,255.7 1,201.0 1,294.6 1,178.8
FY17 1,136.8 1,259.6 1,339.9 1,560.5 1,840.8 1,427.5
FY18 1,203.7 1,360.9 1,602.7 1,810.6 1,687.5 1,533.1
FY19 1,886.8 1,473.0 1,679.8 1,555.5 1,698.5 1,658.8
FY20 1,234.7 1,679.8 15555 1,6985 1,737.0 1,581.1

Source: Table prepared by CRS based on Co@siard FY2013-Y2@®0 budget submissionBrior to FY2019,
the PC&I account was called the Acquisition, Construction, and Improvements (AC&l) account.

For additional discussion Rrfodturee mesrmstue ©dn gthreu d t
| mpr ov ePrerhitc oueSSHQGL[Bel ow are some additional
the budget submissions since the FY2013 submissi

%81 Yht w2UEOPUUDOO

ThAedmi ni sEk¥ adblluodngab mi ssi on i nitihaed edde sai gne wa mpdr 0j e
construction of a new polar icebreaker, and incl
acqui siti omE®RHN ¢heugmopt (ahough to fully fund th
new polar icebreaker. (Any remaining needed func
perhaps also FY2019, -ywhairc hwiwedroew boefy arhde tFhYye2 Of1li3v eb
submission.) ThehastubDiiSs sainotni csitpaatteedd awar ding a c
shiwdi thin theophiexe. fiveg F¥E2A0E8) anfivitdokinng del i v

deca(die e. , by 2023) .

%81 YKwWw2UEOPUUDOO

The Admi @i Ftyr@&tlidomudget e ubymvaersifonn diemdgs cfeadr tah ne
icebreaker t(7/ODE®BDBD Md % lrieochugti on from the figure
s ubmiodsbsuitonat edl t kat DHS anticipated awarding a c
fiwi t hin theopexe. foFy F¥2088) .

82.S. Department of Homeland Securiéynnual Performace Report, Fiscal Years 202013 p. CGAC&I-40
(PDF page 1,777 of 3,134).

83 Department of Homeland Security, United States Coast GEiahl Year 2014 Congressional Justificatign CG
AC&I-32 (PDF page 204 of 403).
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%81 Yk w2 UEOPUUDOO

The Admi i Ftyr®&tliSomudget s ubymiasrs ifounn dmanign tfaoirn ead nfei
icebreaker @DE®B3O0 bmitl Idii@dn not state when a cons:
mi ght be awarded, creating ufcertainty about t he

%8 Iy w2 UEOPUUDOO

The Admi i FtYyr®&tlibomudget submission, submitted 1t
reducegaeafri faanding for a new pol aDE®Koeabnr eaker f u
81% reduction from the figdaediagahe &iYQ@0n&t bsda

construction contract for the ship might be awar
of the® project

On pSee mber 1, 2015, the White House issued a fac
by President Obama indicating that the Administr
point over the past two yeagbr delfer rted Ry X,i th
this had been B8 Thhaen gneedw!ltyo aFnYn200u2n0c.ed constructi on
a tywoar acceleration from the pr eviyoeuasrl yd eufneprurbal li
from the FY2018 @818 iampl| F&¥@0ild tbuelgEY submissi
states t t the Mdmini pt aani og Wikl cahs®dructi on
beyond t one that the Obama Administration prc

a
e

On Januartyhd3Co29tl6Guarilnaemoedcead hdlad an i ndus

PSC pr,ogrodblyo weodn e mebeettiwniegesn t he @oaspeGuawvd and

shipbuil ders ,anadasthtae t Godsotg g@uanargd marf lbet t hesear cl

h
h

84 Department of Homeland Securitynited States Coast Gualiscal Year 2015, Congressional JustificatignCG-
AC&I-42 (PDF page 196 of 474).

85 Department of Homeland Securitynited States Coast Guaiiscal Year 2016 Congressional Justificatign CG
AC&I-36 (PDF page 202 of 518).

8%The White Ho uPRresidentfDBama AnnoBrites &léw InvestmenEnttance Safety and Security in the

Changing Arctic 6 September 1, 2015, ratpsehews. whetehouSeqgpitepresboffice/ 2, 2015, at
20150901 fact-sheetpresidertobamaannouncesiewinvestmentenhancesafetyand Regarding icebreakers, the

fact sheet states the following:

Accelerating the acquisition of new Coast Guard icebreaker#fter World War Il, the United

States Coast Guard had seven icebreakers in it8 ffeat under the U.S. Navy and three under the
U.S. Coast Guard. Today, the United States technically has three icebreakers iditlfieeter

the command of the U.S. Coast Guardwdver, when age and reliability are taken into account,

the fleet is down to the equivalent of two fully functional icebreakers and only one-tiegvy
icebreaker. Russia, on the other hand, has forty icebreakers and another eleven planned or under
constuction.

The growth of human activity in the Arctic region will require highly engaged stewardship to
maintain the open seas necessary for global commerce and scientific research, allow for search and
rescue activities, and provide for regional peace aatullity. Accordingly, meeting these

challenges requires the United States to develop and maintain capacity foyyehaccess to

greater expanses within polar regions.

That is why the Administration will propose to accelerate acquisition of a replacbhesry

icebreaker to 2020 from 2022, begin planning for construction of additional icebreakers, and call on
Congress to work with the Administration to provide sufficient resources to fund these critical
investments. These heavy icebreakers will ensatetiie United States can meet our national
interests, protect and manage our natural resources, and strengthen our international, state, local,
and tribal relationships.
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prog¥Tahne. i ndustry day was hel-dmoe Mae¢chny8, b20 we
t he Coast Guard and industr y31lo,f fwictihalisn dwesrter ys cfhee
be submitted to the ®oast Guard by April 5, 201¢

%8| YREQPUUDOO
The Coa&Gt pGowupowmded FY28&150u dgpérioicouergeuneesntdr faundi ng

new pol ar. iThebrfeaglere of $150 million included $
|l ine of t he ACcoguwits iGuiaond] mBoovyemeat isoff AC&hJ accou
milliwa tmhedded in the personnel a¥#Bhenanagement
Coast GGUarrkdYR2 D 2 1y efairveCapi t al l nvesameaot aPl ah $T8E
mi |l | powmcium e mefndar hewdpobgar i ceDDE&Kked .$A50 shown i
million requestddaef dr rBEY2 @iad owur ¢ merndegmieenshtddodi g

(nojust projected for a future fiscal year) for

%81 YhWw2 UEOPUUDOO

The Coa®t pGwpowmded FY2018 budpebcueqgmefadreiau 8 d B n i
new polar icebreaker and inclyvethepeni ¢-dtRY2@18 $9 ¢
FY2022. The Coast Guard states that

This request supports activities to complete and release a Request for Proposal (RFP) for
Detail Design and Construction in FY 2018. Specifically, this funding supports program
wide activities including pen water and ice tank model testing; review of Industry Studies
contract deliverables; Integrated Program Office (IPO) and Ship Design Team (SDT)
support; logistics and integration development for government furnished information and
equipment; and add@hal modeling efforts to inform the evaluation and source selection
process for the Detail Design & Construction RFP....

Currently, the Program is maturing the system specification, developing the RFP for Detail
Design & Construction, and completing re@ar documentation to transition to the

i Obt ai nplanped farsea&ly FY 2018. In July 2016, the Coast Guard established an
Integrated Program Office with the Navy to continue efforts to accelerate the construction
timeline and leverage the expertis@ drest practices from shipbuilding programs in both
services. Based on this collaboration and lessons learned by the Navy, the Program was
able to significantly mature the acquisition approach with the incorporation of Industry
Studies to identify solutisto minimize cost, schedule, production and technology risks.
Industry Studies are focusing on leveraging industry perspectives, existing vessel designs,
and use of mature technology to inform the iterative development of the Heavy Polar
Icebreaker systes peci fi cati on. Future AObtaind phase act
contract for Detail Design & Construction for the heavy polar icebrééker.

87 AUSCG Polar Class Icebreaker Replacement Praggram acc e s s e d J atipav//awwfbobhdihdexz9 16, at
opportunity&modeformé&id=a778c49349¢c443d2658666e19cc100&mhecore&tabmodetist& =.

8fHed&wy ar | cebreaker Industry Engagétpédwivusagenilli vi ti es, 0 acce
ACQUISITION/icebreakethdustry_Day 031816.asp

89 Department of Homelan8ecurity,United States Coast Guaiiscal Year 2017 Congressional Justificatiqp.
CG-AC&I-28 and CGAC&I-47 (PDF pages 170 and 189 of 407).

9 Department of Homeland Security, U.S. Coast Guaistal Year 2018 Congressional Justificatiamdated but
released May 2017, pAC&I-50and AC&I-51.
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%81 YUNwWw2UEOPUUDOO

The Coa®t pGowpowmded FY20175m dddgetn rienq wpeasotcaud edne n t
t PeSC preamd aidac Itwdeal off &1, 80 & vpeird gtyhmemr f ipwee i od

FY2®BFLY23Rhe requ®emitl | i on for wehse & SlCatpe oghamge t o
FY2019 budget that i sFY20abluddq falsdtditfoand ali onc uQmeanstts G uhe
were printed prior to the change. I n those earl.i
FY2019 shows as $30 million rather than $750 mil
in the pnaBC&IGuacdespbobndasgkbpr $8720f imgdrla onf | ess
$1,886.8 mi FrDE®H shown i n

%81 Yl Yw2UEOPUUDOO

The Coa®t pGwpowmded FY2020 budget requests $35 mil
PSC program, which i s e B0 ugyR2 Ot2od nogoowaeanp rtohger PSC pr
management costs,$and8lbnmiluldiesnafooybeaheoprogram
peri od-FF220®240
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Appendix D. %UOCEDOT w+"l o/( W wbEOOW O U

This appendi x presents addiottihen Llo a@its Gwsagidon of
Procure@emsonyucand P@gt dvameoust (

YI UYDI P

The Coast Guard hasPCt&d s taicfcioaaditt ladtialf luireame tg oo tf $ Fa. b2
billiodt paeprp rycrexairmat e average annual funding | eve
FY2015, and FY2016 b ud g7dtE&3sdumbonuil sds inmoankset oi ats dsi hf of wnc
fund various Coast Guard acquisition projects, i
i mprovements to Coast Guard shore |iOtahdmei ons.
Pat r ol QRuQatterasn (event ual Irfatea aifs t@GsRv@ aquegrh | ye &r4.0 0

million, procuringPGccORGs pér apeat A4 dnl l i on
year would | eave about $200 miPC&Iloun dteod $400 mi | |
progr ams.

SinceC@84?7, Guahav o tlhateinnagl smor e regul arly what th
infregeamyégrsn that exedbéutviamrg otutse aCaaistsi Gu aornd p
and on a timely P@&G&acscomwonutl dt or ebgeu ifruendiende i n comi n
about $p2erbiyldaron Statements from Coast Guard off
someti mes put this figure as high as about $2.5

40DO1 Wr B
%UOEDOT w+

— c;

QEDPOT w+1 YI OUWEUVUWE@RUDET wi OUL
YI OU

In assessing future funding | evels for executi ve
or predict that the figure in coming years wil/l
years. While this method eenp ber oédnaageégtychikar
Guard, which goes through periods with | ess acqgl
more acquisition of major platforms, this approc

f orPE&eccount .

Mor e tiamwtor in relati o tsa amassnuadi ndi rnegm cClo ngyfr egssv e
including the preservation and use of congressic
assumes or predicts that f ut ureev eflusn dcianng el necvoeul rsa gv
artificially narrow view of congressional optior
Congress of agency in the exercise of its consti
the composition of federal spending.

At an October , 2011 rheaejacgr nagc @wi gihtei cCro aprt o dGrualr
Guard and Mar.i i me Transportation subcommittee ¢
Commettehe f ol ow

| EHOEVUUW&UEUEwW2UECIT O1 O0 &gl EHDQIwL+ 12YVIDD |
4
t
|

ing exchange occurred:

9% Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.

92 For more on the OPC program, €8RS Report R4256Coast Guard Cutter Procurement: Background and Issues
for Congressby Ronald O'Rourke
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REPRESENATIVE FRANK LOBIONDO:

Can you give us your take on what percentage of value must be invested each year to
maintain current levels of effort and to allow the Coast Guard to fully carry out its
missions?

ADMIRAL ROBERT J. PAPP, COMMANDANT OF THE COAST GUARD:

| think I can, Mr. Chairman. Actually, in discussions and looking at our bédget d | 6 | |
give you rough numbers here, what we do now is we have to live within the constraints
that weodve be e ndbilionénraegisitiongnoreyeaan year$ 1 .

I f you |l ook at our complete portfolio, the things
shore infrastructure that needs to be taken care of, when you look at renovating our smaller
icebreakers and other shigsnd ai rcr aft that we have, webve done

that it would really take close to about $2.5 billion a year, if we were to do all the things
that we would like to do to sustain our capital plant.

So I d6m just | i ke anwncygtherehead othaany het eerd adet
given a top line and we have to make choices and tradeoffs and basically, my tradeoffs boil
down to sustaining frontline operations balancin
Coast Guar d a hedredkisand altes wevawe toeefite our spefding.

An April 18, s2@it2d bhegfeht owi ng:

If the Coast Guard capital expenditure budget remains unchanged at less than $1.5 billion
annually in the coming years, it will result in a serviegossession of only 70 percent of
the assets it possesses today, said Coast Guard Rear Adm. Mark Butt.

Butt, who spoke April 17 [2012] at [a] panel [discussion] during the Navy League Sea Air
Space conference in National Harbor, Md., echoed Coast Guarth@udant Robert Papp
in stating that the service really needs around $2.5 billion annually for procur&ment.

At a May 9, 2012, hizapiogooseadth¥2Cbashudgatr dbef o
Security subcommittee of ttehee SAamd tre IOPRParpopp rtieasttiic
gone on record saying that | think the Coast Gue
procur emegntt of wnddftaopy tdaol ipzreoped® recapitalizati on.

At a May 14, 2013, bbeagorsoepdy BYN202h4e Kwodhget Guaf ar e

Security Subcommittee of the Senate Appropriatioc
foll owing regarding the difference between havir
$1.5 billioRCg&Qecoyretar in the

93 Source: Transcript of hearing.

“David Perera, fAThe EiereesdmeldhdSaauriy.chmspril 88h201i2,rad¢céssed July 20,
2012, atttp://www.fiercehomelandsecurity.costérycoastguardshrinking201204-18.

95 Source: transcript of hearing. Papp may hasenreferring teemarkshe madeo the press before giving his annual

state of the Coast Guard speech on February 23, ROWBjchreportedly stated that the Coast Guard would require

about $2 billion per year iprocurement fundingp fully replace itscurrent asseifSeeAd am Benson, @A Coast Gua
Cut backs Wi |l | NerwishtBulldtip Bebrdary 230 20K, adcessed May 31, 2012, at
http://www.rorwichbulletin.con%113849214 X oastGuardcutbackswill -cost1-000jobs See al so fACoast Guar
Leader Cal | s NilitaryFedicomdg-ebBiary 24,2018, accessed May 31, 2@12,
http://militaryfeed.condoastguardleadercallsfor-moreships5/;, Associ ated Press, fACoast Guard
f or Ne wTh&bg.cppgvaroh 10, 2012, accessed May 31, 2Gitaitp://www.thelog.conBNW/Article/Coast
GuardCommandanCallsfor-New-Shipsto-ReplaceAging-Fleet Mi ckey McCarter (ve@@mngress Poi
Guard More Money ThanHSedgyugVayl6, @012, accessedMay3Q, P2, 0
http://www.hstoday.u$bdcusedtopicstustomsimmigrationsingle-article-pagetongresspoisedto-give-coastguard
moremoneythanrequestedor-fy-2013.html) See al so Al nterview, Adm. Robert Papp,
Co mma n dDefense,NewNovember 11, 2013: 30.
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Well, Madam Chairman, $500 millidna half a billion dollar8 is real money for the
Coast Guard. So, clearly, we had $1.5 billion in the [FY]13 budget. It doesn't get everything
| would like, but iBy it gave us a good start, and it sustained a numibgrojects that are

very important to us.

When we go down to the $1 billion level this year, it gets my highest priorities in there, but
we have to either terminate or reduce to minimum order quantities for all the other projects
that we have going.

If we're going to stay with our program of record, things that have been documented that
we need for our service, we're going to have to just stretch everything out to the right. And
when we do that, you cannot order in economic order quantities. It defgpartiease.

Ship builders, aircraft compani&ghey have to figure in their costs, and it inevitably raises
the cost when you're ordering them in smaller quantities and pushing it off to the right.

Plus, it almost creates a death spiral for the Coast Guardibe we are forced to sustain
older assets older ships and older aircraftwhich ultimately cost us more money, so it
eats into our operating funds, as well, as we try to sustain these older things.

So, we'll do the best we can within the budget. And tiesigent and the secretary have
addressed my highest priorities, and we'll just continue to go éndhean annual basis
seeing what we can wedge into the budget to keep the other project§®going.

At a March 12, 2014,&heaofYx30lom K ihdkg eto atse f oGruea rtdh
Homel and Security subcommittee of thetkdoesle Appr

the following:

Well, thatés what we've been-yearplanuthgegdpitang wi t h, as

investment plan, is showing howe are able to do that. And it will be a challenge,

particularly if it sticks at around $1 billion [per year]. As I've said publicly, and actually, |
said we could probabdyl've stated publicly before that we could probably construct
comfortably at about.b billion [dollars] a year. But if we were to take care of all the Coast

Guardbdés projects that are out there, i ncl

care of the Yemen [sic: inland] waters is approaching 50 years of age, as wellaket | h

no replacement plan in sight for them because we simply can't afford it. Plus, we need at
some point to build a polar icebreaker. Darn tough to do all that stuff when you're pushing
down closer to 1 billion [dollars per year], instead of 2 billion [a@sl per year].

As | said, we could fit most of that in at about the 1.5 billion [dollars per year] level, but
the projections don't call for that. So we are scrubbing the numbers as best¥e can.

uding sh

At a March 24, 2015,&heaofpYXl30loth K ithdkg eCto atsd f oGruea rtdh
Homel and Security subcommittee of the House Appr
Zukunft, Asdnducade sPsagprp as Co mmasntdaatnetd otfh et hfeo | Q oocawsitr

| look back to better years in our acquisition budget whemad & an acquisition budget

ofd of $1.5 billion. That allows me to move these programs along at a much more rapid
pace and, the quicker | can build these atraté production, the less cost it is in the long
run as wel | . But tnhedobe abie toadeliveuthegeeplatforms ia @ d
timely and also in an affordable manner. But to at least have a reliable and a predictable
acquisition budget would make our work in the Coast Guard much easier. But when we
see variances &fof 30, 40% over eriod of three or four years, and not knowing what

the Budget Control Act may have in store for us going on, yes, we are treading water now

9% Transcript of hearing. The remarks were made in response to a question from Sen. Mary Landrieu.
97 Transcript of hearing.
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but any further reductions, and now | &rham beyond asking for help. We are taking on
water®

An Aprilprln@sepd0thet §d okesmophiansgi s added)

[Then]Coast Guard Commandant Adm. Paul Zukunft on Wednesday [April 12] said that
for the Coast Guard to sustain its recapitalization plans and operations the service needs a
$2 billion annual acquisitioludget that grows modestly overtime to keep pace with

inflation.

The Coast Guard needs a fipredictabl e, reliableo
need 5 percent annual growth to our operations
Zukunft told reportersat a Defense Writers Group breakfast. Inflation will clip 2 to 3

percent from that, but fAat 5 percent or so it put
Sso you can execute, so %ou can build the force, o

In an interviewORLWbZu k htelide oa(iddopéi ansgi s2 added)

We cannot be more relevant than we are now. But what we need is predictable funding.

We have been in over 16 continuing resolutions since 2010. | need stable and repeatable

funding. An acquisition budget with a floor of $2 billion. Our operating expenses as |

said, theydve been funded below the Budget Contro
5 percent annualized growth over the next five years and beyond to start growing some of

this capability back

But more importantly, we [need] more predictable, more reliable funding so we can execute
what we need to do to carry out ™ he business of t

98 Transcript of hearing. The remarks were made in response to a question from Regulberson.

®Cal vi n BZukusfewakte$ Billiofi Baseline Acquisition Budget; Sustained Growth In O&M Funding
Defense DailyApril 13, 2017: 1.

003§ | | Mierviewr Adm. Pdul Zukunfbemands Coast GuaRkspect Defense Newslune 1, 2017.
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AppendixE. & Ul EJw+ EOI Uw( EI EUI EOI UU

This appendi x provides adibrGredatdi lsazkidssiione mrfed ke

The Coa®Gt cGuamrdat Great Lakes icebreaker fl eet C
X one heavyd Maccekbifnédavk3BOr) , faooz24 G hi p di splacing 3,
to@M&IXUH;

si xfb®Bdyl ass icebreaking tugs displacing 662

t wo -f2o2050 nicdears s seagoing buoy tenders displaci
each that have a t¥2ght icebreaking capabild.i

Figure E-1. Great Lakes Icebreaker Mackinaw

Source: 8 6 &RDVW *XDUG '86&*& ODFNLQDZ p DFFHVVHG 6HSWHPEHU DV
https://www.atlanticarea.uscg.mil/Q@rganization/District9/Ninth-District-Staff/Prevention
Division/Cutters/MACKINAWI/

Alt hMaghiimaweferred to as &ehliemlviys iicredbtre@makeri, s t|
used in the contextoMdckGrmaavimuthkeargeebardkhag r
icebreaking capability t h&madakiiemoaaw dhhobdot hbBpowsher

OiThisape ndi x i s adapt ed fGreat hakes lvabreakdérss 6 n o @ @RS Tektimeng i
TE10030,Icebreaker Acquisition and the Need for a National Maritime StrategyRonald O'Rourke

125 our ce: U. S .NintB 6oast Guar® DistrictdUnitsofi accessed November 19, 2018, at
https://www.atlanticarea.uscg.mil/Atlantirea/Units/Distict-9/Ninth-District-Units/. A total of 10 cutters are

assigned to the Ninth District, which is responsible forGheat Lakes, the Saint Lawrence Seaveand parts of the

surrounding state§ he tenth cutter assigned to the Ninth District is afb@® inland buoy tender whose primary

missions do not include icebreaking.

103 At continuous speeds of 3 knokdackinawcan break ice up to 32 inches thick, the-td@ icebreaking tugs can
break ice up to 22 inches thick, and the-22& seagoing buoy tendecan break ice up to 14 inches thick.
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gualify as a heavy polar icebreaker, as it is mt
than a heavy®olar icebreaker.

Coast Guard officials have stated that they do r
icebhkers as -aearmrgeqgui siearon need. I n support of
capabilities of the current Great Makkisndw ebr ealk
(which entered service in 2dd0r6e ,o rb etehaek ciacgd t L1 g s e x
that is designed to ad&thnd5 Caemardsa tGor etah e iLra keer vi ¢
icebreaking capabilities. A 2016 Coast Guard rep

mi ssi adnhsetfaodokl owi ng:

The current mi of heavy and medium [Great Lakes] icebreakers is capable of managing
priorities and requests for icebreaking in Tier 1 and 2 waterways. When a severe ice season
stresses Coast Guard asset capabilities, the existing agreement and partnership with Canada
fills the capability gap and brings in extra hedagbreakng resources to manage the ice....

[T]he 2014 and 2015 ice seasons were-g&4r anomaly, consuming almost twice as many
cutter resource hours as in any other year since 2005.

The Coast Guard caatreliably predict the economic impact of maintaining a single heavy
Great Lakes icebreaker. Additionally, given the extreme conditions when ice coverage
exceeds 90 percent, it is not clear that shipping delays would be significantly mitigated by
an incrase in icebreaking capability. Delays can be associated with several factors such as
slow transit speeds, availability of pilots, and simultaneous and competing demand signals
for icebreaking services across the Great La¥es.

Supporters atidptobonal nGraat Lakes icebreaker arc
Xx The 2014 and 2015yéae saeramahyg, weut @h&O0Coast
should have a capability for-asvepapgetioaog mar i

S easAobnosut 24% of r eceretdryseeaartsu r(eldl 705u% oorf hdi6g h
ice coverage.

X The Coa®&t GGeatdLakes icebreaking capability
meeting winter needs than the Coast Guard a
available for duty, tomes CGmastonGwérsd nree pdr ttsh
commewat atways and not ot her s, and the Coast
as restricted or closed when two commerci al
waterways, overlooking instaaecleisnevhteo e ¢ omme
operatshitpls on those waters because they asse
getting stuck.

X While the Canadian Coast Guard wusually a
icebreakers to the St. Lawrence River an

g
el

si g
t h

S
d

04As discussed earlier in this r ep odtheopetatioeaPolanStasantd Guar dos t w
the nonoperationdPolar Seaare 399 feet long and displace about 13,200 tons Batdr. Starcan brak ice up to six

feet (72 inches) thick at a continuous speed of 3 knots. The Coast Guard stdfeski@awis equivalent to the

Canadian Coast Guard stBamuel Risleya Great Lakesomeported icebreaker and buoy tender that Canada

classifies as a llgf icebreaker in a comparison conducted across its entire icebreaking fleet, including its Arctic

icebreakers.|.S. Coast Guard;reat Lakes Icebreaking Mission Analysis, Fiscal Year 2016 Report to Congress

August 30, 2016p. 5.)

15Formoreonthisseivc e | i fe extensi on JneSerkice VesseleSustainn®ent PrGgpainst Guar d, i
accessed November 19, 2018htps://www.dcms.uscg.mil/Oudrganization/Assistantommandanfor-
AcquisitionsCG-9/Programs/SurfaeBrograms/IrServiceVesselSustainmenProgram/

106,S. Coast Guardzreat Lakes Icebreaking Mission Analysis, Fiscal Y226 Report to Congresaugust 30,
2016 p. 11. The report was required 8yRept. 114680 f June 18, 2015, the Senate Appropr
report onS. 1619 the Department of Homeland Security Appropriations Bill, 2016 (see page 75).
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Canadi an Coaocspe rCGutaipndg wthhileprsé cebr eaking assi st :
U.S. commermdipalers ttiegd airne scu lrtciumgs tiam ceersl,y a s |
amount of i c e bbree ankgi nggrooavdi.sdbesdt aommrmer ci al ships.

X Theervicesilohewexhk emei bgedéndageos urgdate i ce
include the replacement Bofeatkldeoiwn smaifn t hrecs@u l
engines, which are becoming incereasingly c¢om
breaking tugs becomimg iumawiant eab.l e for icebr

Some Members of Congress in recent years have ex
the CoastGiGear dLakes icebreaking fleet by procur
capabilities gendaiaalkliy dadttreiri mrt hios t hptsieomfwas r e
winter s20if4 20d815Q14whi ch featured particularly h
the Gre¥dThd akemmi ttee report -aogedg€oasiguGuamndg
report to Congofestshi SAontebeasmp h BRI0e difrsatr3keect i on
LoBi ondo Coast Guar d (A.u t/Bh4a.2 ad@tsi Deac &dmbeiof 4202818
whichtéteates | owi ng:

SEC. 820. Great Lakes icebreaker acquisition.

(a) Icebreaking on the Great Lalé&d-or fiscal years 2018 and 28, the Commandant of

the Coast Guard may use funds made available pursuant to section 4902 of title 14, United
States Code, as amended by this Act, for the construction of an icebreaker that is at least
as capable as the Coast Guard Cutter Mackinaw taneehicebreaking capacity on the
Great Lakes.

(b) Acquisition pland Not later than 45 days after the date of enactment of this Act, the
Commandant shall submit a plan to the Committee on Commerce, Science, and
Transportation of the Senate and the Committed ransportation and Infrastructure of

the House of Representatives for acquiring an icebreaker described in subsections (a) and
(b). Such plan shall include

107 Although interest in procuring a second heavy Great Lakes icebreaker was reinforced by high levels ofige cover
in the winters of 2012014 and 2012015, interest in Congress in procuring such a ship dates back further than 2013.
See, for exampléi.R. 17470f the 111" Congress, th&reat Lakes Icebreaker Replacement Aghich was introduced

on March 26, 2009, reported by tBemmittee on Transportation and InfrastructomeApril 21, 2009 id.Rept. 111

81), and agreed to by the House by voice vote on April 27, 2009. A similaBblll)24 was introduced in the Senate

on May 12, 2009.

1085 Rept. 11468 stated the following:
GREAT LAKES ICEBREAKING CAPACITY

The Coast Guard is required by law to maintain a heavy icebreaking capability on the Great Lakes

to assist in keeping channels and harbors open igatian in response to the reasonable demands

of commerce to meet the winter shipping needs of industry. The Committee is concerned that the
Coast Guard does not possess adequate capacity to meet its statutorily required icebreaking mission
on the Great Lees, with negative consequences to the regional and national economy as well as to
the safety of | ocal communities. While the Committee f
Life Extension Project for its nineessel 14&oot icebreaking tugs as partthie InService Vessel
Sustainment Program, it notes that additional assets may be necessary to successfully operate in the
heavy ice conditions often experienced by the Great Lakes. The Committee directs the Coast Guard
to undertake an updated missionlgsia study to determine the assets necessary to effectively

carry out its icebreaking requirements on the Great Lakes, including consideration of a second

heavy icebreaker for the Great Lakes, consistent with the capabilities of the Mackinaw. The
updatedmission analysis should factor in recent historically high levels of ice coverage and the
economic costs of reduced Great Lakes shipping associated with maintaining only one heavy
icebreaker. The updated mission analysis shall be submitted to the Comiiitiater than 180

days after the date of enactment of this act. (Page 75)
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(1) the details and schedule of the acquisition activities to be completed; and

(2) a descripon of how the funding for Coast Guard acquisition, construction, and
improvements that was appropriated under the Consolidated Appropriations Act, 2017
(Public Law 11531) will be allocated to support the acquisition activities referred to in
paragraph (L1

An examination ofMgaoglicudeeneNaticosalss $ocence Foun
capabl e r®iskwalrioedgusbicpanographic research ships |
OPCs suggesMasc kti-hknhazw d hewvy Greatl takpesai eBreahkt
mi ght have a esign and construction cost bet wee
its exact capabilities a¥dhéhdeaicguni pstiiobonsof at
cost mightMbekicddwaogdt hé design of some ot her ex
to be used as the parent design. Depending on ¢t}

d
a
k

1091 addition, Section 819 &. 140P.L. 115282 states the following:
SEC. 819. Acquisition plan for inland waterway and river tenders andlasy icebreakers.

(a) Acquisition plard Not later than 270 days after the date of the enactment of this Act, the
Commandant of the Gst Guard shall submit to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of the House
of Representatives a plan to replace or extend the life of the Coast Guard fleet of iremdya

and river tenders, and the Belass icebreakers.

(b) Content®) The plan under subsection (a) shall incidide
(1) an analysis of the work required to extend the life of vessels described in subsection (a);

(2) recommendations for which, if any, sugkssels it is cost effective to undertake a 4ifép
extension or enhanced maintenance program;

(3) an analysis of the aids to navigation program to determine if advances in navigation technology
may reduce the needs for physical aids to navigation;

(4) recommendations for changes to physical aids to navigation and the distribution of such aids
that reduce the need for the acquisition of vessels to replace the vessels described in subsection (a);

(5) a schedule for the acquisition of vessels to replacedbsels described in subsection (a),
including the date on which the first vessel will be delivered;

(6) the date such acquisition will be complete;

(7) a description of the order and location of replacement vessels;

(8) an estimate of the cost per véssel of the total cost of the acquisition program of record; and
(9) an analysis of whether existing vessels can be used.

110 Source: CRS analysis of cost per weightNtackinaw(adjusted for inflation)Sikuliag new NOAA oceanographic
research ships nobeing procured, and OPCs.

Some press reports in 2015 and 2016 cited a cost of about $200 million for a new heavy Great Lakes icebreaker. (See,

for exampl e, Tendcd rSepaaknegrl efro,r At AFaNroBCertairt DdiraitlEreesPPessl t 6

Aug u st 7 FrozénGoimBerce:fGreat Lakddusinessedleed aNew Icebreaker Bittsburgh Pos(Gazette

August 17, 2 0 1 Ball fofTAocticticeb& pkar€oylt Hurt GreafiLakes Detroit Free PressSeptember

1, 2015; Bob GthaizsNewldeltenkegfor Sreat Lakkesbimes Herald (Port Huron, M))February

3, 2 DaskéqrceCalls Anew forMore Great LakekcebreakersSecond PoeSizedLock, Brofessional Mariner

February 17, 2016 [the article states that it presentexi®fa news release from the Greatkes Maritime Task

Force]l].) An opinion column in 2016 IstintereCdeatdakdShigpng e of $240
Necessary®Sandusky RegisteFebruary 18, 2016.)

The Great Lakes Maritime Task Force,aam gani z at i on wahfeuhdedsint 189 @ Foletloh@hio, toi t fi

promote waterborne commerce and related industries on the GreabLakes e e Gr eat Lakes Mari ti me T
AAbout Us, 0 acces s ehttp:/MWemgenthdrggaboytiZstates in2it® ahrdual repott for 2017 that a

second heavy Gr eigprojetten ko eost $248 railbon@0a{kAanual Report of Great Lakes

Maritime Task ForcePDF page 3 of 6, accessed November 268 2athttp://www.glmtf.org/wp
content/uploads/2018/05/208hnuatReport.pdf ) The same figure is cited in the org
2016. The @nngahreporizfa 20il5ccited a&figure of approximately $200 million.
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selected to build the ship, the construction tir
| etssan that of a new heavy polar icebreaker.

UUI OUw( O OUOEUDOO

Ronald O'Rourke
Specialist in Naval Affairs
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